


Vou. XIV. No. 10.—SEPTEMBER 7, 1889. ] 


THE ELECTRICAL WORLD. 


161 








PUBLISHED EVERY SATURDAY BY 


THE W. J. JOHNSTON COMPANY, Limited, 


167-177 TIMES BUILDING, NEW YORK. 
Established 1874. Incorporated 1889, 
W. J. JOHNSTON, Prest. C. E, STUMP, Treas. and Bus. M’g’r. 


Telepiome Call: Murray 586, Cable Address: “Electrical,” New York. 


T. COMMERFORD MARTIN and JOS. WETZLER, M. E., Editors 
WM. A. ROSENBAUM, Editor Patent Department, 


WALTER T. HUNT, Advertising Department 











* New England Office, 8 Cook Building, Boston. 
Western Office, 39 Mallers Building, Chicago. 
Philadelphia Office, 31 City Trust Building. 


SUBSCRIPTION, IN ‘ADVANCE, ONE YEAR, $3. 


(Including Postage in the U. S., Canada or Mexico.) 


IN CLUBS of four or more, $2.50 a year each; with a free extra 
copy to the getter up of a club of 8. Foreign subscription, $5 a year. 


In requesting your address changed, give old as well as new address. 


ESTABLISHED 16 YEARS AGO, THE ELECTRICAL 
WORLD is the Pioneer Electrical Journal of America, 


and has well maintained its lead. It has the LARGEST | 
CIRCULATION of any electrical periodical in the | 


world, and is the BEST ADVERTISING MEDIUM. 


Correspondence, views and opinions on all topics within the province | 
of this journai are cordially invited from any part of the world. We will thank | 
readers to forward to us—promptly as they occur—Items of News, 
r intormation relating to any application of Electricity, also marked copies ot 
their local papers containing anything likely to interest electricians. 
mous communications cannot be noticed, nor can rejected manuscript be re- 
turned, unless accompanied by the necessary postage when received. 
Matter for the Editorial Department should be addressed to 
The Editors of The Electrical World New York 


Advertising Bates are much lower than those of any other 


similar publication, circulation and standing considered, and vary according to | 


space, a and number of inscrtions. Quotations promptly furnished. 
For Sale Notices, Situations or Help Wanted, $1 to $2 an issue. 
Subscriptions and communications relating to advertising or the 
business department should be addressed to 


THE W. J. JOHNSTON COMPANY, Ltd., | 


Times Building, New York 
OR ANY OF THE BRANCH OFFICES. 


AND ‘“* THE ELECTRICAL WORLD” IN THE UNITED KINGDOM | 


Arrangements have been made by which the London “‘ Electrician”’ 
can be obtained from THe ELECTRICAL WoruLp office, 167-177 Times 
Building, New York. 

The rate of subscription (payable in advance), including postage. 
is $6 per annum to any address in the United States, Canada, Mexico 
or eke er foreign country. 

Single copies, price 10 cents, can also be obtained at THE ELECTRICAL 
WorLp office. Similarly THE ELecTRicaL WoRLD can be obtained in 
Engiand at the office of The Kiectrician, 1 salisbury Court, Fleet 
Street, London, E. C. 

. The rate for English or foreign subscribers (payable in advance, 
1. 1s 


— ee 


CONTENTS. 


ILLUSTRATED ARTICLES: PAGE 


Electrical World Portraits— VII. 
The Snelgrove Electric Weighing Machine at the Paris Ex 


RE ns one ie eRe ae a ane cies: Wah aks aaa wate 

Edison and his Inventions at the Paris Exposition—IT. By W. 
IS cua te cieaig Rae ene tk. t 2s x getakias ean ism sy seine i 

A ‘New Automatic’ Nickel in the Slot”.............-............ 
The Rochester, N. Y., Electric Railway..................scecees 167 | 
An Improved Lightning Protector. By A. R. Bennett........ 168 | 


CRE We SINE NINIIND so oo sabes vinsersbehesccesesasesiecdacsse 168 | 
Jonson’s New Compound Stationary Engine..... ...... conc 





Riesenberg’s Electric Alarm Advance Car .................... 169 | 
CORRESPONDENCE: 
Anticipating the Weston Armature Patent. By L. Stark...... 1683 
A Few Electrical Conundrums. By “ El Paso.”................ 167 
Long Range Electric Lighting. By M. H. Matty...... vavesgecn Me 
EDITORIAL: 
Paragraphs a er I le te tea My er tee A 1 Les ee 161 
MISCELLANEOUS 
An Improved Standard Clark Cell with Low Temperature Co- 
OUOIORG. . TAT POE Whe he COREG. oan occ twcctevcsstecsacdevoces 162 | 
The Carhart-Clark Standard Cell................... 162 | 
The Paris International Electrical Conference. (Special ‘Cable 
i nt eee e en oe re neta pec caneh even ae vane ie 162 
Te ONNaO LAO ** TIMOR oo ooo s cod ccc ccadvccceteevs estos 162 
The Collapse of the *‘ Peral” Electric Submarine Boat....... .. 162 
The Direct Production of Electricity...................0-:2++00+ 163 
Electricity at the Rose Polytechnic Institute, Terre Haute, 
San Nec a<n sue aed cer eabekdeen anor so iarsenéeee canes da 6 = eRe 163 


The Cost of Operating I oo aio oceceatas ica 
The Practical Construction of ‘Transformers. By W. Ff. 


SE 1, Pica gr ae ee nr waig aia 164 | 
Sprague Electric Apparatus For Italy. 566 tee ree 
Bee RBI BED DB IMOIER., 6. 5 ova s vcccnccccccceccctsseccceer’ oe 168 | 
An Open Letter from President Weeks............... 5 ae. ee 
Notes on Transformers. By C. Steinmetz..................055 . 16 
RIOD We OGG PAOOUEN SERINE, 50 co ceccncacsstscccscaene steerer 168 
Note on the Electrolysis of Distilled Water. By E. Duler..... 168 
The Experimental Determination of the Law of Variation of 

the Electromotive Force in the Armature of a Westing- 

house Dynamo. By L. Searing and 8. V. Hoffman........... 
Hilectric Cars in Cleveland...........00 + sesece oss OW cin .--- 168 
Report on Electrical Standards. By M. Pella. ee aca caw k tine 170 
Report on Measurements of Energy. By M. 1 ne 171 
Repor on Dynamo-Electric Machinery. By M! Hillariet...... ey 
Report on Transformers. By M. PN Fr eda as Swag seek 172 
AOGIViny OF ENO THEUSD COMADEIT . acco ccccccccccsccccesiccccsccces 173 


SPECIAL CORRESPONDENCE: 
New York Notes, 173; New England Notes, 
Notes, 174; English Notes, 
DEPARTMENTS : 


The Telegraph, 175; The Tele yhone, 175; The Electric Light, 
175; one of Pow er, 175; Personals, 175; Miscellaneous 
PROURG, Bee MOOS PRONAO IG og cic dis. cic'scc chases cdcieccdccowdeeve 176 

Our Illustrated Rec ord of EK lec trical Patents ee 176 


VOL, XIV. NEW YORK, SEPT. 7, 1889. 


The Paris 
Conference. 


173; Western 
wea eeeaees 175 


No. 10} 


to the work of the International Electrical Conference at 
Paris. It willbe seen that the Conference has been suc- 


cessful, and that it has taken action with regard to adopt- | 


ing new units. We also print one or two of the reports 
specially prepared for the Conference on leading topics by 
some of the foremost electricians of France, While these 


Anony- 


Frank J. Sprague........... . 163 | 


164 | by Dr. J. Emmet O’Brien. 


WE publish to-day another cable dis- | 
patch from Mr. Wetzler with regard | 


| motor line, whose cheery hum is the predominant sound 








reports may not contain much that is new, they serve as 
a valuable synopsis and review of the state of the art. 


Scientists 
at Toronto. 


IT was a good idea on the part of the 


of the British Association at Montreal in 1884 was attended 
with many excellent results, and there is every sign that 
| before it ends the Toronto meeting will also have done good 
| work. We give in this issue an abstract of one of the papers 


sizing the value and importance to electrical development 
| of the electro-magnetic theory of light. 


} 


Sprague brings out strikingly the close connection that sub- 
sists between the United States Navy and electrical in- 
| terests. Mr. Sprague is a notable example of the manner 


_|navy and devoted to electrical pursuits, much to the ad- 
vantage of electricity in general. Mr. Sprague’s impress 





deep one, and it is greatly due to him and those who have 


practical applications of electric power. 


The £nelgrove 
Weighing Machine. recording the successful solution of a 
| problem by means of the electric motor and the subtle 
force by which it is actuated. In this case it is one that 
weighing engineers have been attempting to solve for many 
| years, namely, to obtain the remarkable accuracy of the 
lever construction with the very apparent advantages of 
the self-indicating spring balance. The machine we illus- 
| trate and describe is the first of its kind, and its success is 


| be very generally introduced in the near future. 


Messenger ACCORDING to one of the evening 

Boys’ Morals, papers, some people are _ feeling 
anxiety again as to the ill effect on the morals 
of messenger boys as the result of sending them 
to places where they should not go. <A_ great 
deal of this anxiety is meré sentimentality, and it is to be 
borne in mind that the law is rather severe in its require- 
ments on this point. The messenger companies are natu- 
irally slow to involve themselves in difficulties such as 
would arise from a strict construction of the law. But per- 
haps they do not suffer much from knowing and realizing 
that public opinion is sensitive and vigilant on the subject. 


IN this issue we present a reduced fac- 
simile of one of the bills lately dis- 
| tributed in Cincinnati in the usual way, advertising a sale 
of street car horses. The reason for the sale is that the | 
/road in question has adopted electricity, and therefore had | 
no more use for its animal power. Such things speak more 
forcibly than volumes of argument as to the superiority of | 
the electric motor. While we are glad, howéver, to see the 
poor horse thus released from his hardest toil, we are a lit- 
tle surprised to find that the discarded stock from the c 
| stables is recommended to the well-to-do Cincinnatians fed 
carriage purposes. Either street car horses are very well 
_ treated in Cincinnati, or else the ideas in that city regard- 
ing quality in carriage horses are somewhat unique. 


The &treet Car 
Horse. 


The Telegraph in ONE of the most interesting of the 
War Time. many articles published by the Century 
on the civil war, is that appearing in the September issue 
His narrative is interesting not 
only to telegraphers but to the public, and we have no 
| doubt that a great many people will learn for the first time 
how much the success of the North was due to the brilliant 
and self-sacrificing work of such men as T, T. Eckert, D. 
H. Bates, Anson Stager, the O’Briens, and many another 
|operator, who has since risen by his merit, or has suc- 
cumbed to sickness and death, but who never yet received 
the slightest recognition from the country, of valiant deeds. 
Truly, the treatment of the heroic telegraphers of the war 
‘is an example of the famous gratitude of republics, but 
even now it is not too late for some display of generosity 
and simple justice. 
Preferring the In our description of the new Thomson- 
Electric Road. Houston electric road, lately put, in 
operation at Rochester, N. Y., and running to Ontario 
| Beach, it is mentioned that the electric road is greatly pre- 
' ferred to the steam road, and that the latter has lost half 
| its patronage. This condition of affairs is no doubt due in 
part to the novelty of the thing, but everybody will admit 
that a trip behind an electric motor is a pleasant experience 
these hot days. If one rides on a steam road there is the 
terrific hissing, banging and pounding of the locomotive 
on the rails to be endured, and, even if one can stand noise 
the dust, cinders and smoke are sure to be annoying. But 
| all these disagreeables are utterly wanting with the electric 


American Association for the Advance- | 
| ment of Science to meet this year at Toronto. The meeting | 


presented by Prof. Carhart, who also read a paper empha- | 


The Navy and THE biographical sketch which we | 
Electricity. give in this issue of Mr. Frank J. 


| in which genius and talent have been diverted from the | 


upon the electric motor industry in this country has been a | 


helped him that America is so far ahead to-day in the | 


ONCE more we have the pleasure of | 


assured by the celerity of its operation and the precision } 
,and exactness of its record. We feel confident that it will 


1 
and whose smooth motion can be watched without the risk 
of getting flakes of coal in each eye. 





IN this week’s issue we publish two 
communications regarding that most 
interesting piece of apparatus,—the alternating current 
transformer or converter. One is from the pen of Mr. 
Charles Steinmetz, who explains in an able and concise 
manner the exact actions which take place in the practical 
converter, showing how beautifully self-regulating this 
piece of apparatus, that contains no moving parts, is when 
coupled in parallel, and also bringing out the fact that a 
transformer, when fed with a constant primary current. 
must be cut out as soon as the resistance of the secondary 
circuit has passed a certain critical point, The other is by 
Mr. W. Forman Collins, a well-known electrician, who 
| points out the necessary calculations for the construction of 
transformers ina simple and practical manner, calling at- 
| tention to the variation of the size of a transformer in ac- 
cordance with the number of alternations of the supply. 


Building 
Transformers. 


Postal Delivery THE recent tilt between Dr. Green 
Telegraphs. and Mr. Wanamaker on the subject of 
rates for government messages ended in the former's favor, 
| but it opened up other questions, as such discussions gene- 
|rally do. Pondering on some of the points given him, the 
| Postmaster-General has struck the idea that by a system 
| for the free reception and delivery of telegrams by the post 
office, and the sale of telegraph stamps, rates may be re- 
duced to about a cent a word for the average short dis- 
|tance. The handling of messages outside the operating 
| rooms is expensive, and in this way it would be greatly 
| minimized. There is much in this scheme to recommend 
it, so far as its details appear. Its success would do much 
for Mr. Wanamaker’s reputation as a man of affairs, and 
it is comparable with the practice already existing in the 
postal service, where the department collects and delivers 
the mail matter, but contracts for its transportation with 
liverymen and the railway companies. But one of its re- 
| sults might be to strengthen and safeguard the Western 
Union monopoly; and perhaps the public are not quite 
prepared to see that. 





The Rulings OWING to the harsh criticisms called 

at Niagara. forth in certain quarters upon his 
rulings and conduct at the Niagara Falls convention of the 
National Electrical Light Association, President Weeks ha 
felt constrained once more to make the effort to have 
matters stated properly. The letter which we print from 
him to-day is a manly, consistent and convincing one, and, 
as we have before said, his actions are again shown to be 
those of a man anxious to do right and determined to carry 
out what he considered to be his duty amid circumstances 
which everybody knows were not calculated to assist in the 
ready formation of correct judgments on questions that 
might arise. The extraordinary feature of the whole busi- 
ness is that Mr. Weeks, than whom a man of sterner in- 
tegrity is not to be found in the electrical industry, should 
thus be accused of meanness, trickery and villainy in 
|general. The mere fact of his long service to the Associa- 
| tion, and his incessant and disinterested endeavor to pro- 
| mote its interests, should protect him from such suspicions 
|and contumely ; and we venture to assure him that he 
stands as high as ever in the esteem of those who, like him- 
r| self, have the true interests of the Association at heart. 








THAT some pertinent truths may be 
found in what are usually termed the 
dry reports of United States officials is readily apparent on 
reading what U nites States Consul Worthington says ina 
communication. ‘‘The trade journals that find their way 
into Malta do very much in attracting the attention of the 
people to our goods. A Maltese will frequently buy an 
article on the strength of an illustration. I have sometimes 
thought it would be money well invested if the advertisers 
in the trade journals would combine to send out, and cause 
to be intelligently distributed, a goodly number of said 
journals. An illustrated advertisement is eagerly read.” 
Human nature is the same the world over, and everywhere 
we find interest aroused by the presentation of a hand- 
some illustration of any object, however small. Thus these 
remarks of Mr. Worthington apply just as forcibly to our 
home trade, both East and West, where clear-headed busi- 
ness men have long known that a handsome illustration is 
the most efficient possible aid in selling a new article. One 
of the large supply houses in the West is noted for the 
numerous illustrations constantly shown by it. The man- 
ager of the company claims that no description can equal 
}a pictured representation, and that every wood-cut pro- 
| cured has paid for itself a dozen times over during the first 
few months almost without exception. About a year since, 
on ordering nearly a hundred expensive wood-cuts of goods 
hardly in his line, yet for which he had received ordérs, 
his good judgment regarding the economy of such an ex- 
penditure was questioned by an outsider. His answer was: 
‘ The result will be the best proof.” Each of the cuts ap- 
peared at intervals in the advertising columns of THE 


Illustrated 
Advertising. 


,| ELECTRICAL WORLD, and the net result at the end of 


twelve months was a profit of some three thousand dollars 
|on a line of goods of which less than two hundred dollars’ 





» | worth were carried in stock. 
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THE PARIS INTERNATIONAL ELECTRICAL CON- 
FERENCE. 





By Cable from our Special Correspondent. 
Paris, FRANCE, Sept. 2, 1889.—Continuing its work, as 
reported in my last cable dispatch, the Conference devoted 
itself to the consideration and discussion of a number 


of papers on important topics. Among the _ sub- 
jects treated were simultaneous telegraphy and 
telephony, questions’ of dynamo construction, _ in- 


struments for the measurements of electricity, long-dis- 
tance telephony and allied topics; telephonic work and the 
various telephonic appliances. The subject of units also 
received a share of attention, and the conference adopted 
officially the joule, the watt and the kilowatt, the latter 
substituting for the horse-power. The decimal candle- 
power and other terms required by the growth of the art 
were defined. 

Much interest was taken in the proposition of the Ameri- 
can Institute of Electrical Engineers that the Conference 
should adjourn to meet in America in 1892, and then resume 
its work. The proposition was referred to a committee. 

The Conference having closed its business, it adjourned 
Its proceedings were pleasantly brought to a 
There were 


sine die, 
close by a banquet at the Continental Hotel. 
no fewer than 350 guests present, the banquet being tendered 
by the French delegates to their foreign brethren. It was 
a most successful affair. M. Abdank Abakanowicz responded 
neatly for America 

Great interest has been shown in the beautiful exhibit 
made by Piof. Elihu Thomson in welding and in the phe- 


nomena of alternating currents. There is also great inter- 


est felt in the proposed exhibition and electrical conference 


for 1892 and many will come in that year. 
WETZLER. 
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The Electric Launch “ Electron.” 


Several successful trips have recently been made in New 
York waters by the launch ‘“ Electron,” built at Newburgh 
by Mr. John Bigler. It having been decided that the boat 
would be used for pleasure excursions for parties of twenty 
or more. and that it would be desirable for itto have stor- 
age capacity for trips of considerable length, a condition 
never before attempted, the boat was made with great 
breadth of beam, in order to insure sufficient displacement 
to enable it to carry a large amount of battery. Great speed 
was therefore not contemplated, and the fact that the ‘‘Elec- 
tron” easily attains twelve miles per hour, a speed seldom 
equaled by boats of its size, speaks well for its lines. The 
hull of the ‘‘ Electron” is constructed of sheet-iron plates 
one-eighth inch in thickness, and is 36 feet long over all. 
It is decked over forward and aft, and has a raised roof 
amidship, which provides a roomy cabin, light being 
admitted from windows in the sides. A cupola at the 
forward end of the cabin serves for the pilot-house, and all 
switches and indicators for regulating speed and measuring 
the current are in easy reach of the man at the wheel. 

The screw of the launch is 18 inches in diameter and of 
such a pitch as to allow the motor to revolve at about 1,000 
revolutions per minute for its maximum speed. The motor 
itself is coupled directly to the screw, the armature shaft 
and screw shaft being rigidly united and practically form- 
ing a single shaft. Between the motor bearings and stuff- 
ing box there is a spring bearing and a double-thrust bear- 
ing, all easily accessible for oiling. The motor, which, 
with the switches, is from the works of the Electro- 
Dynamic Company, of Philadelphia, is placed beneath the 
cabin floor, somewhat back of the ventre of the boat, and 
is entirely exposed by the removal of a glazed trap-door. 
It is a series motor, and weighs about 500 pounds. The 
winding of the motor is such that it will carry a current of 
70 ampéres at 200 volts or nearly 20 electrical horse power, 
The normal working rate of the batteries is 50 ampéres at 
200 volts pressure, about 13 electrical horse power, but they 
can be drawn upon at the 20 h. p. rate for brief periods of 
time when a very high speed is required. 

The accumulators were manufactured by the Electrical 
Accumulator Company, and consist of 200 cells of their 
newest form of motor battery, known as the ‘‘ 23 M” type. 
Each accumulator is contained in a vulcanite cell 63 inches 
long by 74 inches wide by 9,, inches high, closed by a 
hermetically sealed vulcanite cover, save for a small per- 
foration in a vulcanite knob in the cover, which allows any 
excess gases to escape. Each cell consists of 23 plates, each 
54 inches wide by 74 inches high, and about } inch thick, 
and a complete cell with 23 plates, fork separators and di- 
lute acid, inclosed in the vulcanite cell, weighs 40 pounds, 
The 200 cells with which the ‘‘Electron” is equipped there- 
fore weigh four tons. 

The 200 accumulator cells are arranged in the boat, 
some in the bottom, others under the forward deck, and 
the remainder under and back of the seats, which extend 
along both sides of the cabin. All of the cells are arranged 
80 as to be accessible for inspection, should it be occasion- 
ally required. 


‘The Collapse of the Peral Electric Submarine Boat, 


| It is all up with the submarine electrical torpedo boat, 
with which Isaac Peral, a Spanish naval officer, has long 
been threatening to revolutionize modern marine warfare. 
At the final trial, about three weeks ago, reports the New 
York Sun, the machinery and batteries collapsed and the 
boat went to the bottom like a chunk of lead, almost 
carrying down with it the inventor and his venture- 
some assistants. Peral began his experiments in naval 
architecture some time ago with a flourish of trum- 
pets. In Cadiz, last winter, he made several partial 
trials of his new machinery. These trials were fairly suc- 
cessful and he became famous. His name was in every 
one’s mouth. The Imparcial, the leading Spanish daily, 
named him ‘‘the greatest man of the nineteenth century.” 
Other dailies and many naval officers said his invention 
would enable Spain to regain her old supremacy of the 
seas. The Government appropriated 200,000 francs, subse- 








quently increased in’ one way and another to 
1,000,000 francs, to aid him in completing his 
work. Sefior Casado, a South American Span- 


iard, added to this 500.000 francs out of his own pocket. 
In Madrid Peral was the man of the hour. Peral societies, 
Peral cigars, Peral cordials, Peral waltzes and Peral cra- 
vats monopolized the favor of all. The first trial of the 
boat took place last-March, in the presence of thousands. 
It was a fizzle. Peral said the machinery was too weak, 
and sent it back to England, where it had been constructed 
under his supervision, to be remodeled. 

In June the machinery was returned, and early in August 
all the big Spaniards of Cadiz and Madrid were invited to 
attend Peral’s triumph. Peral, several officers, and a crew 
put out into the harbor in the famous craft, which is de- 
scribed as resembling in appearance an enormous cigar. 
Everything about her was close and smooth. The boat 
floated about 300 feet, and the crowds at the docks shouted 
deliriously. Just as every one was expecting her to dive 
under water, however, her whole electrical ap- 
paratus began to run in a most unaccountable 
fashion. Two or three things exploded with tremendous 
force. The big cigar trembled a minute, and the frightened 
crowd was still. Then came a volley of loud reports like 
the rattle of musketry, the hatches of the boat were thrown 
open, and Peral, officers and crew tumbled out into the 
water. From the open hatches issued flames, smoke and fine 
bits of machinery. Two minutes later the big cigar rolled 
over and disappeared. The men who had risked their lives 
in her hold were picked up by rowboats. 

Three days after the catastrophe Sefior Casado arrived in 
Cadiz from South America to see what kind of a craft his 

| 500,000 francs had enabled Peral to build. He couldn’t find 
even the wreck. 


‘ 
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The Carhart-Clark Standard Cell. 





On this page will be found an abstract of a paper on an 
improved form of Clark standard cell read before the Amer- 
ican Association for the Advancement of Science, by Prof. 
H. 8. Carhart, of the University of Michigan and Vice- 
President of the Physical Section of the Association. We 
add a few points relating to the special features of this cell 
and its mounting for commercial and scientific purposes as 
sold by Jas. W. Queen & Co., Philadelphia, who have the 
exclusive handling and sale of this cell. 

This cell embodies several new and important features, 
chief among which are its low temperature coefficient and 
safety in transportation. These features are secured by 
the methods of Professor Carhart, devi ed after a series of 
investigation extending over nearly three years. The 
change of E. M. F., produced by a temperature change of 
a few degrees, is practically negligible except in scientific 
work of the greatest accuracy. The coefficient is only 
0.088 per cent. per degree C. This is somewhat less than 
one-half the coefficient of Lord Rayleigh’s form, for which 
he found a value ranging from 0.077 per cent. to 
0.082 per cent. per degree. Almost absolute safety 
in transportation is secured by confining the mercury to 
the bottom of the cell, thus precluding the possibility of 
its reaching the zine and short-circuiting the cell, no mat- 
ter héw violently it may be shaken. This process presents 
the additional advantage of increasing the E. M. F. about 


0.35 per cent. above the old form, and of prevent- 
ing local action, by which very serious changes 


took place in the old form of the cell on 
open circuit. Greater uniformity and constancy, it is 
believed, result from this method of making acell. An- 
other well-marked characteristic of these new cells is their 
remarkable uniformity. This is due to great care in the 
preparation of the salts and standard solutions and to the 
absolute cleanlinesss observed in every part of thé cell. In 
the Clark cell, as made by Lord Rayleigh, the mercury salt 
| always turned from its normal white to a canary yellow on 
mixing with the zinc sulphate, a change probably due to 
| the presence of mercuric salt In this new form the salts 


remain white if they are kept out of. the light, 
‘no change whatever in color appearing on mix- 
ing the mercurous sulphate with the zine sul- 
/phate. This result is secured by the greatest 


|care in making the mercury salt; it is found that 
a mercurous sulphate can be made so free from the mer- 
curic form that it does not turn yellow when all the acid is 
| washed out. Professor Carhart says in a letter to Queen & 








Co., of July 8, 1889: ‘Sent you six new standard cells, Nos. 
106, 107, 108, 109, 110, 111. The extreme difference be- 
tween these cells when only four days old was only 0.0006 
of the E. M. F. of the cell and they were still approaching 
one another. There was a difference of only 
0.0003 between five of these and only 0.0001 between 
four of them.” Again, referring to six cells, not 
made in the latest secure form for transportation 
which were sent by him by express from Ann Arbor, 
Mich.; to Queen & Co.’s laboratory in Philadelphia, and 
returned to Ann Arbor, a journey of over 1,400 miles, he 
writes: ‘‘ After letting the cells rest thirty-six hours I am 
much gratified to find that their extreme difference from 
one another is only 0.08 per cent., and the averageof the 
six cells is only 0.08 per cent. lower than my standards 
kept here.” These are remarkable results for such a severe 
test as this, but the latest form will make a still better 
record. 

A new process of sealing the cell is also employed. Ma- 
rine glue, which was recommended by Lord Rayleigh as a 
sealing material, always gave trouble to secure a firm hold 
on the glass and to prevent air bubbles from being inclosed 


.to such an extent as to greatly weaken theseal. Its viscosity 


was also such that any small internal pressure, due to heat 
or the generation of a little gas, was liable to force the cell 
open. With the new compound employed the closure re- 
mains perfectly firm and forms an entirely satisfactory 
hermetic sealing. 

These cells are all set up by Professor Carhart in the 
Physical Laboratory of the University of Michigan, and 
are furnished with his personal certificate, giving the E. 
M. F. of the cell, its temperature coefficient, and guarantee- 
ing each cell ‘‘ provided no current greater than 0.00002 
ampére be passed through it,-and provided it be subjected 
to no violent mechauical strain or jar.” With even a 
larger current than the above these cells show no 


polarization whatever in five minutes; and with 
10,000 ohms external resistance, a _ polarization of 
only 0.01 per cent. is observed in this time. The cell 


recovers from this small polarization, which is less than 
the usual accidental differences between different cells, in 
five minutes or less. The errors arising from ignorance of 
the exact temperature of the cell are greater than any 
liable to occur from polarization. To guard against acci- 
dental short circuiting, Queen & Co. are mounting a graph- 
ite resistance of about twenty thousand ohms in circuit 
with the cell and inside the case which incloses it. 

These cells are mounted in handsomely finished brass 
cases 3? inches high and 28 inches in diameter, with an en- 
graved hard rubber top, giving the number of the cell cor- 
responding with the certificate, indicating the positive and 
negative poles, and having a hole for the insertion of a 
thermometer to ascertain the temperature in the inside of 
the cell. Batteries of these cells, in any number desired, 
can be mounted up if required. 


YS 3 oo 


An Improved Standard Clark Cell with Low Temper- 
ature Coeflicient.* 





BY PROF. H. S. CARHART. 

Lord Rayleigh’s form of Clark cell, described in the 
‘Philosophical Transactions” for 1885, is the best one hither- 
to made. The objections to it are: 

1. High and variable temperature coefficient. 

2. It is not constructed in such a way as to keep the 
mercury away from the zinc when shaken in transporta- 
tion. 

3. An important chemical defect is the local action tak- 
ing place by which zinc replaces mercury in the mercury 
salt and the zinc becomes amalgamated. The amalgam 
often creeps up so as to reach the solder at the copper wire. 

These difficulties I have, I think, perfectly overcome. 

I have made cells which have been tested for several 
months, with the following low coefficient at 15 degrees 
3 

0.000386 per degree C. 

At higher temperatures a peculiarity is that this co- 
efficient decreases slightly, while that of Lord Rayleigh’s in- 
creases very appreciably. The cell is so made that the 
mercury is confined to the bottom of the cell, or at least, 
if it does move at all, it cannot reach the zinc. These cells 
have been found to stand transportation exceedingly well. 

The same arrangement or device removes the zinc from 
the mercury salt and prevents local action perfectly. The 
sealing of the cell is also effected with a more perfect com- 
pound. Further, in the preparation of the mercury salt I 
have succeeded in making mercurous sulphate so free from 
the mercuric form that it shows no yellowing when washed 
free from acid. It also remains white upon admixture with 
zinc sulphate and indefinitely, after the cell is set up, pro- 
vided it be kept out of the light. Tfie light darkens it. 

One of these cells has been heated up to 53 degrees C., 
and the following day it returned to its precise former 
value of E. M. F. at the same temperature. The tempera- 
ture coefficient given holds at the above high tempera- 
ture. 

As indicating the uniformity attained, the last two 
cells made never differ in E. M, F. by more than one part 
in ten thousand, and usually by only half this, at the same 
temperature. 





*Abstract of a paper read before the Am, Asso. Ad. Sci, at 
Toronto, 
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ELECTRICAL WORLD PORTRAITS.—VIL 


FRANK J. SPRAGUE. 


One of the striking features of recent electrical develop- 
ment in America has been the close connection between the 
United States Navy and the various electrical industries. 
It was humorously remarked the other day that no electrical 
establishment now considered itself complete that did not 
number at least one former navy man on its staff, and that 
electricity woud not have been so far advanced here but 
for the fact that the United States Navy was not large 
enough to afford occupation to all the brilliant young officers 
trained at Annapolis. After all, there is no little truth in 
the jest, for some of the ablest and foremost American elec- 
tricians hail from the Naval Academy, and their work has 
been characterized by thoroughness, finish, and original- 
ity withal, that do infinite credit to the profession; yet it 
may be doubted whether they would all have changed their 
profession had there been a navy worthy of the coun- 
try and of sufficient size to promise a career to talent and 
ambition. The loss of the country in this respect has been 
electricity’s gain. 

Mr. Frank J. Sprague, whose portrait we give on this 
page, has not long dropped the ‘‘Lieutenant” from the now 
distinguished name that he bears. Some of us can remem- 
ber his début at the Philadelphia Electrical Exhibition in 
1884, when his first crude motors were shown, and even a 
that time he still carried something nautical in his make 
up, for he had but recently resigned from the service. And 
to-day he betrays his earlier associations, not only by the 
occasional use of expressive phraseology borrowed from 
the sea, but by his predilection for naval officers as mem- 
bers of his staff and working force. 

The subject of our sketch was born at Milford, Conn., on 
July 25, 1857, and spent most of his boyhood, in 
circumstances not by any means too affluent, at 
North Adams, Mass. Early in 1874, a notice being 
published in the Boston papers of a competitive ex- 
amination for candidates for appointment at the 
Annapolis Naval Academy, he made up his mind 
to seize the chance. He was successful, and, bor- 
rowing the money needful to give him a fair start, 
he entered the Academy that year. He finished 
a four years’ course in 1878, graduating seventh 
in a large class. There are several amusing 
stories current as to the scrapes he got into from 
his preference for spending time on electrical ex- 
periments and inventions to spending it on the 
regular studies of the curriculum; and the same 
trouble attended him when he joined the flag ship 
**Richmond,” and sailed around the world in her. 

While on board the ‘* Richmond,” Mr. Sprague 
acted as special correspondent of the Boston Herald, 
detailing to the citizens of the Hub, over the signa- 
ture of ‘‘ Faix,” the incidents attending the recep- 
tion of General Grant in China and Japan, the 
great soldier being on board the man-of-war with 
his suite for some time .Early in 1880 Mr. Sprague 
was ordered home, and, being promoted, enjoyed 
much prized opportunities for electrical work at 
the Stevens Institute, Hoboken, and at the New- 
port torpedo station. While at Newport he had 
the benefit of meeting and exchanging ideas with 
that Nestor of American electricity, Moses G. 
Farmer. In 1881 he was sent off to the Mediter- 
ranean on board the U. 8. S. ‘* Lancaster,” and in 
1882 he was detailed to the Crystal Palace Electrical 
Exhibition to report for the government. He was 
made a member of the jury, being the only Ameri- 
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supercessor of the horse and the steam engine. Sprague 
motors are to be found in well nigh every city of the Union, 
to the aggregate of thousands of horse-power, and Sprague 
electric railways are scarcely less numerous. 

All this work has been done in but a few years, and it is 
no small honor for such a young man as Mr. Sprague that 
his part in the great revolution has been so prominent and 
so well deserved. And we are sure that those who have 
watched with pleasure his progress in this country will be 
delighted to learn that he has just succeeded in securing 
the contract for an electric road at Florence, Italy, which, 
if not the first electric road in that kingdom, will be the 
first distinctively American electric railway system in- 
stalled in all Europe. 

It is evident that without deep seated confidence in him- 
self Mr. Sprague would never have grappled with some of 
his undertakings, such, for example, as the now celebrated 
road at Richmond, Va., the attempt to operate which was 


looked upon by several of his friends as sheer madness, but | 
which embodied many of the features and devices that | 


have already become standard and essential to success. It 
is no harm to a man that one of his distinguishing char- 
acteristics should be his belief in his ability to ‘‘ get there” 
if he only works hard enough. 

While it is true that Mr. Sprague’s hard-won reputation 


rests very largely upon his achievements in the domain of | 
electrical power, it is worthy of note that other subjects | 
have received his attention, and that he has made inven- | 
Now that leisure is obtained from the ! 
more pressing work in connection with electric motors, he | 
may be expected to take up several other new ideas that | 


tions in other fields. 


have perforce been tempcrarily neglected. 
Mr. Sprague is short, slight and dark, keen of glance, 
restless, and quick of thought and action. 


FRANK J. SPRAGUE, 


| 











energy it can yield is, it is claimed, converted into eles 
tricity. 

In shape the battery is oblong, the measurements being 
about 12 inches long, 1 inch broad, and 3 inches deep. Into 
this the diaphragms, which have something of the appear- 
ance of a chess-board, are placed. 


_—___saso 2 oo oe 


Electricity at the Rose Polytechnic Institute, Terre 
Haute, Ind. 


The Rose Polytechnic Institute, Terre Haute, Ind., has 
recently added a perfectly equipped standardizing labora- 
tory, containing, among other instruments, a complete set 
of Sir William Thomson’s new standard electric balances, 
the capacity being such that currents of any strength up te 
600 ampéres, potentials up to 1,000 volts and electrie 
activity up to 300,000 watts can be accurately measured 
either on continuous or on alternate current circuits. These 
balances act on the electro-dynamometer principle, the 
mutual forces between the two being balanced by weights. 
The movable coils are rigidly fixed, with their planes hori- 
zontal to the ends of a scale beam, and they are each acted 
upon by two fixed coils of similar form placed one above 
and the other below the movable coil. The mode of con- 
struction insures great permanence in form and relative 
position of the coils, and the fact that each movable coil is 
placed between two fixed coils, one of which attracts 
while the other repels, prevents any slight change 
of the zero position of the movable coil from sensibly af- 
fecting the constant of the instrument. A most important 
and distinctive feature of these balances is the method 
adopted for passing the current into and out from the mov- 
able part of the circuit. This is accomplished by suspending 


When taking | the scale beam by two thin, flat ligaments made up of cop- 


per wires about one-tenth of a millimetre, or the 
250th of an inch, in diameter. The wires forming 
the ligament are laid close together in a plane, 
transverse to the length of the beam, and are 
soldered at the upper end to a fixed trunnion, and 
at the lower end to a cross trunnion, forming 
part of the beam. These ligaments thus ferm a 
flexible joint, round which the beam can oscillate, 
and are at the same time available as electrodes to 
the movable part of the circuit. The range of each 
of these balances is such that one hundredth part 
of the maximum current can be measured within 
one-tenth per cent. of absolute accuracy, supposing 
the constant of the instrument to have been cor- 
rectly determined, and this is guaranteed by Sir 
William Thomson to have been done with an ac- 
curacy withia one-tenth per cent. of the interna- 
tional standards. 

Besides these balances, two of Sir William 
Thomson’s magneto-static galvanometers and one 
of his electro-static multicellular-electrome.ers, for 
an inductionless voltameter have been added to the 
laboratory equipment. The necessary currents 
for standardizing purpcses aie obtained from a 
secondary battery fitted with a commutator which 
allows the cells to be joined in any desired group- 
ing from all in parallel to all in series. From the 
battery, which is placed at one corner of the room, 
conductors are led around the walls, and beneath 
these conductors aseries of shelves are fixed. 
The standard and the other instruments are 
permanently arranged on alternate shelves, thus 
leaving a shelf between each pair of instruments 
available for instruments to be standardized or 
for other apparatus. The ends of the conductors 
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can on it, and was also made secretary of his section. | part in public discussion he is simply the despair of stenog- | are placed in communication with the battery through a 
His report to the Navy Department was an excellent piece raphers, and like one of his own motors, maintains the | conductivity bridge and rheostat, by means of which any 
of work in every way, and being now quite rare, is | speed no matter how great the load of argument, invective, | current that may be desired can be at once obtained. 


highly valued by all who have copies of it. 
It need hardly be said that the exhibition afforded him 


| sarcasm, statistics and fervid eloquence. 


| 
| 


Besides the apparatus here specified, the standardizing 
g 


Mr. Sprague was married in New Orleans in 1885 to Miss | department is supplied with the usual appliances, such as 


many opportunities, that were eagerly caught at for re. | Mary Keatinge, daughter of Dr. Harriette C. Keatinge, a| sensitive reflecting galvanometers, keys, etc., and besides 


newed experiment, especially in the field of electrical power, 
which he had convinced himself was the next great 


outgrowth of practical electricity. He had also made' 


the acquaintance of progressive men of like tastes 


and ideas with himself, among whom may be 
specially mentioned Mr. E. H. Johnson, at whose 
invitation, in 1884, he joined the Edison ranks. Coming 


directly in contact with practical work in this way, Mr. 
Sprague was confirmed more than ever in his belief as to 
the possibilities of the electrical transmission of power, and 
he resolved to devote himself entirely to the problems 
awaiting solution in that field. Mr. E. H. Johnson en- 
couraged him, and being thus enabled to put his ideas and 
inventions in form, Mr. Sprague went to the Philadelphia 
Electrical Exhibition with several motors bearing his name. 

The result was as might have been expected. The work 
done by the motors, and the ingenious principles involved, 
created so favorable an impression that the formation of 
the Sprague Electric Railway and Motor Company was a 
matter of course, and in fact the company was barely 
formed before it was overwhelmed with business. Since 
that time the industry thus started has grown wonder- 
fully, and, thanks largely to the genius of Mr. Sprague, as 
well as the steadiness and foresight with which he has been 
accorded support, difficulties that once seemed insuper- 
able, whether in stationary work or the operation of street 
railways, have been triumphantly overcome; and the 


| 
| 


well-known physician, and he has one son. 
ent time Mr. Sprague is in Europe, and he has made a 
striking exhibit of apparatus at the Paris Universal Expo- 
sition. 


————_____--_ > > ++ > 


The Direct Production of Electricity. 





Every day we hear of some one who claims to have suc- 
ceeded in economically producing electricity from coal. 
The following is a plan devised by a Mr. Mond, for the 
direct production of ammonia from coal and also electricity 
from the same mineral: He has invented, in conjunction 
with Doctor Lunger, a dry gas battery for producing elec- 
tricity direct from the gases made in his producers, and a 

| new process for converting the carbonic oxide and carbo- 

| hydrates contained in these gases into their equivalent of 
hydrogen, by passing them together with steam over me- 
tallic nickel or cobalt at a moderate temperature, so as to 
make them suitable for use in the gas battery. 

This battery consists of diaphragms of gypsum inserted 
in a barrow-like frame composed of antimony and lead, 
impregnated with sulphuric acid, and covered on both sides 
with very thin perforated platinum leaf and a thin film of 
platinum block, which are connected to the poles of the 
battery by suitable conductors, and are exposed on one side 
to gases containing oxygen, and on the other to atmospheric 
air. In this way an electric current is set up. The 


electric motor to-day stands as the great ally, rival and| hydrogen is oxidized to water, and fully 50 per cent. of the 


At the pres- | has an extensive set of voltameters for the measurement 


of currents by the electrolytic deposition of copper on sil- 
ver. That the Rose Polytechnic is so well equipped is 
matter for congratulation to those interested in the prose 
cution of electrical studies. 
—_—___o +e ~@ + 


Anticipating the Weston Armature Patent. 


To the Editors of The Electrical World: 

It may be interesting to your readers to hear something 
about the oldest anticipation of Weston’s famous armature 
patent. This isan English patent of T. L. Pulvermacher, 
ex anno 1849, named, ‘‘Galvanic Batteries, Electric Tele- 
graphs, etc.” On page 17 there is described an *‘electro- 
magnetic arrangement,” consisting essentially of a separ- 
ately excited field magnet cylinder with inwardly project- 
ing teeth, and an armature rotating inside this cylinder, 
and provided with outwardly projecting teeth. Both of 
the parts are formed of a series of toothed or notched rings 
formed of thin plates of soft iron. ‘‘ Every ring is separ- 
ated from, or has interposed between it and the next ring, 
a ring of exactly the same form, but made of brass, gutta- 
percha or some other non-magnetic material.” 

I hope that this communication will form another argu- 
ment contra the validity of the said patent, and I request 
you therefore to insert it in your columns. 

L, Stark, Electrician 

Bupa PestH, Hungary, Aug. 12, 1889, 
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The Cost of Operating Julien Cars. 





The Julien electric cars have now been in regular passen- 
ger service for a little over two yearsin Brussels, and a 
report has just been prepared of the cost of motive power 
during that time. The motive power includes the renewal 
of batteries, the wear and tear on motors and machinery, 
the generating and storing of the energy, and repairs and 
replacements generally; in fact, every element that can be 
understood by an engineer to be motive power. 

It has been found, Mr. Bracken informs us, that the cost 
of motive power has been a trifle less than three cents per 


balance makes a second contact below instead of above, 
sending current through a magnet which lifts the pawl on 


will be ordered by this company, and, if the result proves 
successful, it is thought that very many other Italian cities 


the small poise and sends it running back until the correct , will adopt electricity for their street cars. 


balance is arrived at, when the dials will show the result at 
a glance. It is a very compact machine, and can be con- 
structed to weigh to any limit. All the electro-magnetic 
mechanism is attached to the steelyard itself, which can 
thus oscillate and vibrate as freely as one of the usual con- 
struction—no mean advantage from a weighing engineer’s 
point of view. 

The operations of switching on the current, balancing the 
machine, indicating the weight, returning the mechanism 





FIG. 1.—THE*.SNELGROVE ELECTRIC WEICHING MACHINE. 


kilometer, or about five cents per car mile; in this, the cost 
of maintaining the batteries has amounted to one and three- 
fifth cents per car mile. 

It may be of interest to know that the estimate of the 
cost of motive power as based on the experiences of the 
Julien Electric Traction Company on the Fourth and Madi- 
son avenues, and prepared prior to the report at Brussels, 
and without any knowledge of the cost there, is within_a 
fraction of being the same. The Julien Company find the 
cost of motive power on Madison avenue to be 5.3 cents per 
car mile. In the cost of motive power as estimated in New 
York, however, was included interest on investment, | 
amounting to 1.8 cents or 3.5 cents per mile net, including 
depreciation on battery, cost of generating current and 
handling of batteries. 

— -—-— _- ~ 00 @ eo em 


The Snelgrove Electric Weighing Machine at the Paris 
Exposition. 





The Snelgrove electric weighing machine, shown in the 
accompanying illustrations, for which we are indebted to the 
London Electrical Rrview, is now on exhibition at the Paris 
Exposition, and also at the Birmingham Exhibition, being 
exhibited in England for the first time. In this ma- 
chine the problem of combining the accuracy of the lever 
construction with the self-indicating advantages of the 
spring balance has been solved by the aid of electricity. 

The weights are shown through three windows, Fig. 2, 
in cwts., qrs. and lbs., in the machine shown at Birming- 
ham, which indicates, by means of revolving dials, up to 
10 cwt. 

The machine under notice, Figs. 1, 2 and 38, has two 
movable slides or poises, the small poise being equivalent 
to 27 lbs., and giving 27 indications of 1 lb. each, and the 
large poise being equivalent to 9 cwt., 3 qrs., and giving 39 
indications of one-quarter cwt. each, one step or indication 


to zero on the removal of the goods, and switching off the 





The Practical Construction of Transformers. 


BY W. FORMAN COLLINS. 

There are numerous writings on this subject, but most 
of them are so elaborate with intricate’ mathematical 
formulz that they are of very little use to the practical en- 
gineer, who may not be well versed in such matters, and, 
even if he were, would generally prefer to take the chances 
of coming out about right in his construction, to decipher- 
ing many algebraic symbols and abstruse co-efficients, and 
applying the same. 

The following notes are based on the method first pub- 
lished by Mr. Rankin Kennedy, who also suggested, in 1883, 
the parallel arrangement of transformers. 

A transformer is simply an induction coil, and the point 
to be aimed at is to obtain the greatest amount of induction 
with the least expenditure of power and material. It has 
been found that the essential points to obtain these effects 
are a primary and secondary coil wound upon an iron core 
which forms a closed magnetic circuit, and is also sur- 
rounded by iron. The whole coil may have only one closed 
magnetic circuit, or separate turns of the same may have 
separate closed magnetic circuits. In every transformer 
there is an inherent property called ‘‘ impedance,’ or in- 
ductive resistance, which may be practically likened to 
the counter electromotive force of an ordinary continu- 


current when the weighing is accomplished, thus prevent-|ous current motor, which, when the motor is running 


ing waste, are all automatically performed by the machine 
itself. Itis the invention of Mr. William Snelgrove, ex- 
perimental engineer to Messrs. W. & T. Avery, the exhib- 





light, allows but little current to pass; similarly, the induc- 
tive resistance in the primary of the transformer op- 
poses the primary pressure with an almost equal 





FIG. 2.—-THE SNELGROVE ELECTRIC WEIGHING MACHINE. 


itors, manufacturers of automatic weighing apparatus, Bir- 
mingham, England. 
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Sprague Electrical Apparatus for Italy. 





Information has reached us that the Sprague Electric 
Railway and Motor Company has recently closed quite a 





FIG. 3.——-THE SNELGROVE ELECTRIC WEICHING MACHINE, 


ot the heavy poise being equal to the entire travel of the 
small poise. 

Upon the load being placed upon the platform, the steel- 
yard rises, closing a circuit through a battery, a small elec- 
tro-motor and a magnet working a gear clutch. This latter 
gears on a small poise on wheels, which is driven along the 
steelyard by the motor until (if the load is not yet balance 
it strikes a spring switch at the end, opening the small gear- 
clutch and throwing in another, which sends along a larger 
poise in the sarne manner as the first. If, during this out- | 
ward travel, the load is overbalanced, the steelyard lowers 
and the circuits are broken. The poises are held in position | 
by a ratchet under pressure of a coiled-up spring, and if the | 
yard just balances, the dials, which are geared to the poises, 
will indicate the exact weight. However, should the load 
be overbalanced, which is usually the case, the end of th 





large contract for electric street railway apparatus with 
the principal street railway company of Florence, Italy, 
for the equipment of their line. This apparatus includes 
overhead system of the regular Sprague type, ten complete 
car equipments, using two 15 h. p. motors on each car, and 
station equipment complete. 

This will be the first installation of American electrical ap- 
paratus abroad, where the progress in electrical railway 
science has been very slow. The present method of 
running street cars in Florence is partly by animal 
power and partly by small steam dummies, and it 
is thought that the electric cars, which combine the 
safety of the horse car with the speed of the steam 
car, and are much cheaper to operate than either, 
will have a large field to fill. It is said that this equipment 


is only a small portion of a very large equipment which 





tu 


force in a properly designed transformer, so that when the 
secondary circuit is open but very little current flows in 
the primary circuit. The ratio of the primary and sec- 
ondary pressures to one another is proportional to the 
ratio of the lengths of wire in each; that is, with 1,000 


volts primary pressure, and 50 volts secondary, the ratio of 
1,000 
- or 20 to 1, and the lengths of primary 





the pressures is 
50 
and secondary are as 20 is to 1. 

Having decided on the form of magnetic circuit to be 
employed,which should be so designed that it is never, even 
under full load, anywhere near saturation, the laws of 
dynamo design place the maximum number of lines for an 
armature core at about 104,000 per square inch of cross 
section, so that the density in our transformer core must be 
far less than this ; remembering, also, that the magnetisms 
produced by the primary and secondary coils oppose one 
another, thus tending to neutralize and lower the actual 
magnetism evoked in the iron. The next thing to know is 
the length of wire required in the primary and secondary 
coils to produce the required E. M. F. in our lamps, the 
size of wire, of course, being fixed from the relative amount 
of current allowable without heating. The weight of copper 
in the two coils should be made as nearly as possible equal. 

Taking our primary pressure at 1,000 volts, and since we 
wish to reduce it to 50 volts, we must divide our primary 
pressure by the co-efficient of induction in volts per foot of 
wire in that circuit, which will give us the length of prim- 
ary wire in feet. 

The secondary pressure divided by this same co-efficient 
will give us the length of the secondary wire in feet. 

To obtain the above co-efficient, measure the current pro- 
duced in the primary with the given E. M. F. and number 
of alternations of the supply, the secondary circuit being 
open. 

This initial current should be very small, say .05 ampére, 
and if much above this, the primary wire is too short and 
it must be lengthened, thus lowering the initial current, 
but not indefinitely, for at the same time we lower the 
value of the co-efficient of induction itself, 

In practice if we have no transformer of the type we de- 
sire to build, to measure the induction of, we must assume 
some co-efficient, say from 1.5 to 2 volts per foot, construct 
our transformer and add or subtract wire as required. The 
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lengths of primary and secondary once found enable all | connected, and passes through a single wire to the phonetic 

transformers of that type to be constructed. receiver, and thence to the car wheels and track to the 
The more rapid the alternations the higher is the co- | earth. 

efficient of induction ; but it is well to place the limit at} Diagram 2 shows the train passing along parallel to the 

about 200 alternations per second, as the greater the alterna-| telegraph lines. Diagram 3 of Fig. 7 represents the 

tions the greater the losses in the transformer. Assuming | method einployed of connecting the apparatus on the train, 

the co-efficient to be 2, in our example we shall require and diagrams 4 and 5 illustrate the method of connecting 





1,000 ‘ . ‘ the apparatus at the fixed stations to the telegraph lines in 
a) = We Feet Permary. Wire, the former by condensers, and in the latter by induction 
 .. 95 feat secondary wite | coils. Messages have been successfully transmitted by Mr. 
saa aa ’ Edison over an air space of 580 feet. It is to be noted that 


The ratio of the transformer being the circuit is broken three times by the air, once at the 
1,000 _ 20 key, once at the roof, and once at the fixed station at the 

a se condenser or line coil. 
In the same manner a transformer can be calculated for| The great merits of this system are its cheapness and 
raising the pressure, the thick wire coil now being the pri-' simplicity, and its great value in preventing accidents, 
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FIG. 8.—--CARBON RHEOSTAT, ETC., FOR QUADRUPLEX WORKING. 


mary whose co-efticient of induction it is necessary to find | blockades, intercepting criminals, and promoting general 
and figure the lengths from, and the initial current may be | social and commercial intercourse. Mr. Edison has sug- 
of course proportionally larger. gested the application of this system for intercommunica- 
tion between vessels at sea, which might be accomplished 
through the agency of balloons, kites, or sails covered with 
foil, representing the roof of the cars in the train system, 
and attached to the apparatus on shipboard. 
CARBON RHEOSTAT. 

In quadruplex telegraphy, it is essential to the working 
of the system to have the current in perfect equilibrium, or, 
as it is termed, to be perfectly balanced. Long lengths of 

Fig. 7 represents Mr. Edison’s system of train telegraphy, | wire are employed, having a great resistance, which may 
or, as it is sometimes called, ‘** the grasshopper telegraph.” | be varied by cutting these lengths, or spools of wire, in and 
The primary result obtained by this invention, which is| out of circuit, a process consuming considerable time. Mr. 
the result of the joint work of Messrs. Edison and W. Wiley | Edison, in his carbon rheostat, endeavors to simplify this 
Smith, isa perfect and instantaneous communication in| by introducing a series of silk discs, saturated with a sizing 
both directions between fixed telegraphic stations and mov-! and plumbago and well dried, which are subjected to press- 
ing trains. Unlike other systems, this does not require a| ure by an adjustable screw, with a milled head and indi- 
special wire between or along the tracks, but the waves of | cating pointer. 
electricity pass through the air from the train to the ordin- Upon introducing these discs into circuit, the resistance 
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When the main circuit is closed the relay magnet attracts 
powerfully its armature and creates a great increase of 
pressure upon the plumbago or carbon, reducing its resist- 
ance from several hundred ohms toa few ohms, thus allow- 
ing a strong current to flow from the local battery and close 
the sounder. When the circuit is opened again the resist- 
ance of the carbon is again high, being affected but slightly 
by the mere weight of the armature alone. 

The perfection with which this apparatus will transmit 
currents of feeble nature or great strength from the main 
line to a local is thus readily seen, and the instrument in 
this differs radically from other relays. It will also be 
observed that no adjustment is required, which is a very 
important factor. 

In addition to the telegraph systems and apparatus al- 
ready described, Mr. Edison has taken out many patents 
upon his acoustic telegraph systems, his chemical tele- 
graph, his private line printers, his gold and stock indi- 
cator, various systems of printing telegraphs, special forms 
of electric magnets, relays, rheotomes or circuit directors, 
telegraph calls and signal apparatus; and, in connection 
with his chemical telegraph systems, has made elaborate 
researches in chemical solutions, for which he has secured 
a number of patents. 

Fig. 9, besides the carbon relay multiplex carbon trans- 
mitter and telephonograph, which are referred to else- 
where, shows Edison’s water bridge and incandescent lamp 
condenser in diagrams 1, 2 and 5. 

EDISON DYNAMOS. 

Mr. Edison was the first to appreciate the importance of 
massive fields in dynamos, and although the general prin- 
ciples of the dynamo and its mechanical construction were 
well understood at the inception of his work upon incan- 
descent lighting, there had been a universal tendency to 
make the field magnets as light as possible, and Edison 
radically changed dynamo practice in this respect. He 
built the first huge steam dynamos, and I remember well the 
excitement caused by the first experimental one constructed 
at Menlo Park, when it brought up to candle power the 
nearly seven hundred lamps scattered about the buildings, 
streets, etc., of the village. This was an exceedingly short 
time after the elaborate proofs sent us from across the sea 
demonstrating by mathematics and all the.laws of science 
the impossibility of the subdivision of the incandescent 
light. 

He subsequently built machines weighing as high as 27 
tons, the armatures alone, coniposed of bars of copper in 
lieu of wires, weighing six tons, revolving at 350 revolu- 
tions per minute. This dynamo in Paris, London, Milan, 
New York, and elsewhere created a wonderful sensation, and 
in this machine Edison showed the fearlessness with which 
he strikes out from the beaten tracks of research which is 
so characteristic of him. I commend to those interested 
in the subject a consideration of Mr. Edison’s patents on 
dynamos, their automatic regulation, coupling, features of 
construction, etc. In Fig. 10 may be seen some of his 
principal types of dynamos, including his steam dynamo, 
disc dynamo, ‘‘ H” dynamo, present standard type, his 
new multipolar, and also his direct current converter. 

THE PYRO-MAGNETIC MOTOR. 

This invention is based upon the principle discovered by 

Dr. William Gilbert, who was,court physician to Queen 





FIGS. 7 AND 9.—TRAIN TELEGRAPH, AND PRESSURE OR CARBON RELAY, 


ary Morse telegraph wires usually running alongside the | may be varied from 6,000 ohms to a few hundred, and by 
railroad, the character of the current of electricity em-|employing carbon in other forms the resistance may be 
ployed in no wise interfering with the current used in the | lowered to a few ohms. The general details of the instru. 
Morse system, nor can the operator of either system under- | ment are shown in drawings 1 and 5, Fig. 8. 
stand the messages sent by the other. " PRESSURE OR CARBON RELAY. 

The apparatus employed upon moving trains consists of; Mr. Edison’s pressure relay shown in Fig. 9, No. 4, is 
an ordinary Morse key, a phonetic receiver, an induction | probably the only apparatus ‘devised for the translation of 
coil, vibrator and battery. At the fixed stations a similar | signals of variable strengths from one circuit to another. 
apparatus is used. The current from the battery is trans- | The instrument consists of a pair of upright electro-magnets 
formed through the medium of the induction coil into a|of several hundred ohms’ resistance, with cupped poles, in 
current of high induction effect, and one which produces | which are laid discs of plumbago or carbon, or the same in 
through the medium of the vibrator a continuous musical | a finely divided state. The armature, which is provided 
note in the phonetic receiver at the operator's ear. This is| with a binding post for clamping the local wire, is placed 
broken into dots and dashes, as in the Morse system, by a| on top of the discs, both of which are included in the local 
key. The message sent from a station jumps from the | circuit with the core of the magnet, which circuit includes 
telegraph wires to the roof of a train of cars, which are all | also an ordinary sounder and several cells of battery. The 
bee coils of the relay magnet are inserted in the main line in 
the usual manner, The operation may be given briefly, 





* Based on leoture delivered before the Franklin Institute, Phil- 
adelphia, Pa., Feb. 4, 1889, 





Elizabeth, and who deserves the title of the first electrician, 
that the capacity of the iron for magnetism diminishes as 
the temperature increases, and ata bright red heat be- 
comes practically diamagnetic, and as shown in Fig. 11, the 
heat is utilized to destroy the magnetic balance of iron 
parts moving in the field of force of one or more magnets, 
or to make magnetic parts diamagnetic as they reach 
centres of attraction. 

Diagram 1 illustrates Mr. Edison’s .original experimental 
apparatus. The pivoted bar is alternately heated and 
cooled, and is attracted toward the electro-magnet when 
cold and is uninfluenced when hot. Diagrams 2 and 8 
show the improved type complete and in detail, and dia- 
grams 4, 5 and 6 show the old type in detail, 

In the latter form the armature employs thin sheets, iron 
or nickel rolled into tubes extending longitudinally of the 
armature, which is mounted on a vertical shaft, so that the 
tubes will act as flues: beneath the armature is a furnace 
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with exits for the heat through certain of the tubes at points ' the heat are quickly demagnetizcd, so that on rotation of 
opposite one anciher on the armature, the intermediate the plate, there are constantly four armatures gaining 
tubes Leing prctected from the furnace and arranged to re-| magnetism and losing heat and four viev versa. The gen- 
ceive the incoming draughts of air, as the machine depends eral functions of the armature resemble those of the ordin- 
largely upon the rapidity with which the iron tubes can be | ary Gramme ring, save in this case the armature remaining 
heated and cooled. Professors Thomson and Houston, of | stlll and the coils connect to eight brushes connecting to 
the Franklin Institute, constructed a motor on this prin- | commutators on the shaft. The field magnets may be per- 


ciple in 1878. It consisted of a very thin disc of sheet iron | manent or electrc-magnets preferably, the latter surround- 
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FIG. 10.— OLD AND NEW EDISON DYNAMOS, 


delicately pivoted between the poles of a horseshoe magnet 
and heated at a point near the magnet pole, causing a de-| be observed also that the armatures are held in place by 
magnetization of the iron there anda continnous attraction | plates of iron at the top and bottom, and protrude through 
of the magnet for the adjoining cold and magnetizable por- | holes in the same to allow the heat from the furnace below 
tion, producing rotation. to pass through the flue armatures. 

In the improved form the armature is composed of a soft ensayo opt seacoast ia aia i 
iron hub, with spokes of soft iron radiating therefrom, the 
same being placed between the poles of an electric magnet, 





Electric Lighting in Algeria. 
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is forced in at the bottom and the heated air passes out of | be established, says the Londen Electricul Review, and 
the top. this will be divided into two parts. The first will consist 
THE PYRO-MAGNETIC GENERATOR. of hydraulic works, located about 3} miles distant from 

This invention of Mr. Edison is designed for producing | Orléansvile, where there is a plentiful supply of water 
electricity direct from coal. In general principle, it is the} power. The plant there will comprise a 70h. p. turbine, 
same as the pyro-magnetic motor, which he first con-| with horizontal axis, and two dynamos of 500 volts pres- 
structed. As shown in Fig. 12, diagrams 1 and 2, the} sure and 35ampéres. In the second part, or the central 
armature consists really of eight separate armatures, con-| station proper, there will be placed a Babcock & Wilcox 
structed of corrugated sheet iron .005 of an inch thick, cov-| tubular boiler, and a steam engine of the Weyher & 
ered with asbestos and wound with wire. These coils are} Richemond type. There will also be erected a Dezroziers- 
connected in series. Bréguet dynamo of 250 ampéres at 110 volts pressure, and 
A semi-circular shield or dise of fire clay attached to the} 350 pairs of Planté accumulators. During the daytime 
eentral shaft covers the lower end of four of the armatures, | the accumulators will be connected in series, and charged 
which, being cold, are magnetized, while those exposed to} by a current of 35 ampéres from the hydraulic works, the 


[VoL. XIV. No, 10. 








current being transmitted by properly insulated copper 
cables. At night the accumulators will be placed in series 
for serving the district. The steam engine and dynamo in 
the station are kept as reserve, in case the supply of water 
should fail. The distribution of current will be effected by 
naked copper wires, and the town will be lighted by 250 
lamps of 16 c. p., suspended from lamp-posts in the streets. 
Provision has, however, been made for a future extension 
of the capacity of the station to 600 lights. 


—> +--+ 


An Open Letter from President Weeks. 


In view of the bitter attacks, accusing him of all man- 
ner of unfairness and impropriety, that have been made 
upon him for his rulings at the close of the recent Niagara 
Falls Convention, President Weeks has deemed it proper 
to address an open letter on the subject to the members 
of the National Electric Light Association. We append it 
hereto, with the exception of the opening paragraph, which 
refers to one of the journals that has assailed him: 

‘** It may not now be out of place to set before those who 
wish to form a correct judgment of the conduct of the As- 
sociation a fact which will, perhaps, explain the animus of 
the recent personal attacks, and show that the attempt to 
use the association for personal ends did not come from 
your president. 

‘* Prior to the reception of the report of the committee on 
nominations and place of meeting, and after the names 
suggested for the next executive committee had become 
known, a member of the association having a grievance 
against one of the nominees, protested against his prefer- 
ment, and udvised me that unless his name was stricken 
from the list the next convention would be held in St. 
Louis. I declined to interfere, answering that I saw no 
connection between the nomination of the gentleman in 
question and the place of meeting, and informing him that 
the whole matter was in the hands of the nominating com- 

| mittee, and must be passed upon by the association in con- 
vention. Confident that the large majority of our mem- 
bers do not favor moving the association through political 
wire workers, or prostituting it to personal gain or the 
punishment of personal enemies, I feel sure that had I 
chosen to take the floor, and by descending to personalities 
sacrifice the feelings of a few, the first vote on the meeting 


ing the vertical armatures as shown in diagram 1. It will | Place would have been different. 


‘IT am charged with inconsistency in that upon one day 


'T said, ‘ We certainly could not legislate members out of the 


| new constitution was adopted. I still maintain that central 
' station men could not vote associate members out of the as- 


association,’ and upon the next but one decided that the 


sociation. But when such movement originated with the 
associate members, when the motion to accept came from 


which are inclosed, together with the armature, by a fire-|- The utilization of water power is about to be carried out | 20 associate member, when the motion was carried unani- 
clay casing, in the centre of which the armature revolves. |in the town of Orléansvilie, Algeria, in an interesting | mously by a house at least two-thirds associate, and was 
Air and gas under pressure are applied at opposite points of mauuer. A concession has been granted to Messrs. Gally | immediately followed by a motion made and seconded by 
the armature, thus heating and rendering non-magnetic and Daloz, electrical engineers of Paris, for both the pui- associate members to appoint a committee on by-laws, all 


charge of inconsistency must fall. Had the proportion of 
active and associate members been reversed, and had the 
motions above referred to come from active members, and 
been carried by them notwithstanding the protests of asso- 
ciate members, the charge of inconsistency would be just. 





FIC, 11 AND 12.-—-EDISON PYROMAGNETIC MOTOR AND GENERATOR. 


the parts as they reach the centre of attraction. Cold air | lic and private lighting of the town. A central station will|I will pass the statement that I have used the associa- 


tion for my personal advantage, with the observation that 
the decision upon the adoption of the new constitution was 
first made upon a question foreign to the place of meeting, 
and that the movement to convene in Kansas City did not 
originate with me, nor can aconvention there held in any 
way assist my private fortune or those of the companies 
which I represent. We have no advertising or subscription 
lists to maintain or chattels of any kind tosell. Mr. Rhodes, 
Mr. Gil! ert, Mr. De Camp, Mr. Morrison or any of the 
purely central station men who have entertained the asso- 
ciation will doubtless testify that the balance is heavily 
against profit and loss. 

**My action in relinquishing the chair on appeal from 


my decision seems to have been generally misuaderstood 
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While I might have retained it by parliamentary rule, I 
chose to follow custom and at the same time avoid decid- 
ing against a personal friend. Knowing that the work of 
the convention was not complete, I expected to resume 
the chair after the decision upon the appeal. As I could 
not hear the conversation between the chairman and the 
secretary as to the next order of business, nor the motion 
to adjourn, no one could have been more surprised than I 
at the abrupt adjournment. Far from being indifferent, I 
refused to recognize it as sine die until forced to do so by 
the record of the secretary and by parliamentary law. 

‘**In conclusion, I would suggest that the interests of the 
Association cannot be furthered by personal attacks or by 
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** NICKEL IN THE SLOT” LIGHTING. 


general charges unsustained by proof of record. My only 
desire is that the facts as shown by the secretary’s minutes 
shall be the basis of judgment upon the work of the 
Niagara convention.” 
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A New Automatic “ Nickel in the Slot.” 





The number of automatic devices which tell your weight, 
or take your photograph, or sell you something, has been | 
considerably increased during the last few years, but still 
there was no machine which sold light—or, something still 
more rare, which returned the money in case of not 


working. 
The problem is now solved and the vacancy filled by the 
ingenious apparatus of Messrs. Davies and Tourtel, which | 


we now present to our readers, from La Nature. The end 
aimed at by the inventors is to furnish travelers, either on 
the cars or boat, for a sum of money, for a fixed time, at 
the moment when they wish it, a soft and abundant light, 
enabling them to read, write or engage in the thousand and 
one occupations which enable one to pass the time quickly 
and agreeably when traveling. 

The apparatus constitutes a kind of box, having at A an 
opening in which to place the 10 centimes to pay for the 
light of the little incandescent lamp placed in the bottom. | 
The coin falls in B, and closes the point of support by a 
spring, which ordinarily passes freely through the rectan- | 
gular opening in that part of the mechanism shown at the | 
left in the figure. If a piece of money is not introduced it | 
stays on the button placed under the direction ‘‘ Push 
Hard,” and does not produce any movement inside the ap- 
paratus. But if the piece of money has been properly 
placed in the opening A it produces two actions. If the | 
lamp is in good shape, as well as the accumulators which | 
furnish the current, and the connections between the 
source of electricity and the apparatus, on pushing the | 
button, a train of clockwork is set in motion, which closes 
the circuit for a half hour. The circuit thus formed lights 
the lamp and energizes the electro-magnet placed at the 
bottom of the box. This electro-magnet attracts its arma- 
ture, and when one ceases to push the button the thin plate | 
of metal at the back of the square piece which supports 
that part is held back. The coin falls to the bottom of the 
box and awaits the accomplishment of its purpose. At the 
end of 30 minutes the clock movement ceases, the contact 
is broken, and all returns to its first position. 

It is necessary to place another coin in the apparatus to | 
renew the supply of light. The extinction can also be pro- | 
duced before the time when it is automatically done, by 
pressing on the smaller button marked ‘‘extinguisher.” 
Pressing an instant on the button breaks the circuit, the 
magnet releases its armature, and the extinction is accom- 
plished, although the clockwork continues to move. It is 
then necessary to put in a new coin to produce light again. 
If the filament is broken, or the communication with the 





button ceases, instead of falling into the inside of the box, 
it is guided forward and falls at C, where it is easily re- 
covered. By means of this ingenious device the apparatus 
‘‘ furnishes the goods” or ‘‘ returns the money.” 

Aside from gratifying curiosity, it is believed that this 
apparatus, suitably placed in certain luxurious trains or on 
shipboard will render services that travelers will not find 
too dear. Portable lighting apparatus has already been 
made, consisting of a little case containing a battery or 
accumulators, but the maintenance of the battery or 
accumulators constitutes a serious objection, to which few 
travelers will submit. This movable lighting system has 
never attained any success in practice. It will certainly 
not be the same with the ‘‘ Nickel in the Slot,” which sells 
the light at from 4 to 10 sous an hour. 
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The Rochester, N. Y., Electric Railway. 





The Rochester, N. Y., electric railway was opened for 
travel July 8. The road extends from the Lake Avenue 
terminus of the Rochester City & Brighton Street Rail- 
way to Ontario Beach at Charlotte. N, Y,, a distance of 4.7 
| | miles, double track with the exception of three pieces ag- 
| gregating 5 5,800 feet. The road bed is substantially con- 
| structed, 45-lb. steel rails being used and ties laid fifteen 
| inches between centres. 

| The maximum grade is 4 per cent., maximum curvature 
| 20 degrees. The track crosses the Charlotte branch of the 
N. Y. C. & H. R. R. R. overhead on an iron truss bridge of 
| 81.5 ft. span, and crosses the R., W. & O., R. R. on a plate 
| girder truss of 58 ft. span. The rail joints are connected 
with copper wire riveted to the rails and soldered to the 
| track wire extending the entire length of the road, thus 
| insuring a thorough and complete electrical connection for 
| the return current, in addition to the rails, reducing the re- 
| sistance to a minimum. 

The overhead construction consists of No. 0 hard drawn 
copper wire hung by insulators from iron arms 6 feet in 
| length, supported from cast-iron brackets attached to poles 
| between the tracks at intervals of 125 feet. 

The equipment, furnished by the John Stephenson Com- 
pany, of New York, consists of 8 motor cars and 8 tow 
cars, each 18 feet in length, the motor cars being attached 











Under arrangements with the Rochester Street Railway, 
round trip tickets are sold for 25 cents. Local fares for Char- 
lotte are 8,5 and 10 cents. The road has reduced travel 
on the N. Y. C. & H. R. R. R. and the R. W. & Q. R. R. 
Letween Rochester and Charlotte fully one-half, and it is 
the most popular mode of travel between Rochester and 
Ontario Beach. 
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A Few Electrical Conundrums. 





To the Editors of The Electrical World: 

Please answer the following questions, and oblige a 
reader : (1) Describe a constant, and how it is found for 
any system. (2) What does the term degrees ‘‘C” mean 
in temperature? (3) What is the best treatise on the rules 
for figuring wire? (4) Is there any dynamo or exciter that 
has small permanent magnets in the pole pieces to start 
excitement ? (5) Explain the explosions of underground 
cables. EL Paso. 

COLORADO SPRINGS, Aug. 19, 1889. 


1, In any mathematical formula where certain actions 
have to be accounted for by the interposition of some num- 
ber, which is the same through all phases of that formula, 
this number is termed a constant. 

2. The degree ‘‘ C” stands for degrees Centigrade, that 
being the name of the scale. To bring this temperature to 
degrees Fahrenheit (as generally used on ordinary ther- 
mometers), we employ the formula: 

C_ F—8 

.” ee 
where C' = degrees centigrade and F = degrees Fahren- 
heit. 

For example : Express 15° C'in degrees Fahrenheit. 

1 F—82 





” e 
. F—s 
8 = ae as. 
F = 59°. 


3. Two excellent works are F. B. Badt’s ‘‘ Incandescent 
Wiring Hand-Book,” price $1, and C. M. Davis’ ‘‘ Memo- 
randum of Incandescent Wiring Tables,” price 75 cents. 
Both can be obtained from THE ELECTRICAL WORLD. 

4. We have not heard of this method being employed, 
and fail to see the necessity, as the residual magnetism con- 





THE ELECTRIC ROAD AT ROCHESTER, N. Y. 


to Bemis trucks, each truck equipped with two Thomson- 
Houston motors of 15 h. p. each. 

The power station is located near the centre of the line, 
and has convenient access to the New York Central & Hud- 
son River Railroad for the delivery of fuel. It is a one-story 
brick building 50 x 88 feet, divided into two rooms, for 


boiler, and engine and dynamo roem. The boiler room | 
contains two water tubular boilers 16 feet in length of 150 | 


h. p. capacity, each furnished with auxiliary pump feed- 


| water heater and Jarvis grate settings. The engine-room | 


contains two Woodbury automatic cut-off engines of 125 
indicated horse-power each, the pulley-wheels of which are 
80 inches in diameter. To each engine is belted a 80 h. 
p. Thomson-Houston railway generator. 

The ~vhole equipment received a thorough test July 4, 
when over 3,000 persons were carried on four motor cars, 


source of electricity is interrupted at any point, the blade of |each with tow-car attached, in less than eight hours. 


metal in the square piece which supports the coin at B 1s | 
| passengers were carried. For the first 10 days of August 


the spring placed at the back, and when the pushing of the 


not held back any longer. It comes forward, pushed by 


For the 29 days of July that the road was operated, 64,312 


the passengers carried numbered 30,351, 


tained in the iron of the field magnets in a properly de- 
signed machine is ample for this purpose. 
5. We would refer you to our editorial in the issue of 


| Aug. 24.—Eps. E. W. 
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Long Range Eleetric Lighting. 


To the Editors of The Elec trical World: 

Many people in this vicinity have noticed peculiar flashes 
in the northern sky which resemble lightning very much, 
but as they are seen nearly every evening, and on clear as 
well as cloudy evenings, we have come to the conclusion 





that it is not lightning, but the electric search light used on 
ithe steamer ‘‘St. Lawrence” on its evening excusions 
among the Thousand Islands. It seems almost impossible, 
the distance being about twenty miles; but there offers no 
other solution to the mystery. It is said that the flashes 
are seen much more distinctly on approaching the River 
St. Lawrence. M. H. Marry, 
SaNFORD’s CORNERS, N, Y., Aug. 28,’ 1889, 
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Notes on Transformers. 








BY CHARLES STEINMETZ. 


A. When an alternating current is sent into the primary 
coil of a transformer, and its difference of potential at the 


primary terminals is kept constant, we have the following | oy instrument to be proteected. C 


facts : 
1. The E. M. F. in the secondary coil will be very nearly, 


though not absolutely, constant, no matter how the re- the earth-plate Z. Such an arrangement, w 


sistance of the secondary circuit be altered. 
This E. M. F. £, is approximately given by th®equation 


E, =", 
n 


where F is the ditference of potential at the primary ter- strong enough to do damage would never pass the point B, 


minals, n and n,, the number of turns of primary and sec- 
ondary coils respectively. 

2. When the resistance of the secondary circuit is in- 
creased or diminished, the pressure at the secondary termin- 
als also increases or diminishes, though very slowly. 

3. The efficiency of the transformer—that is, the energy 
disposable in the secondary circuit—decreases in proportion 
with the increasing resistance of the same. 

4. The lost effect of the transformer decreases with the 
increasing resistance of the secondary circuit ; it reaches a 
minimum when the resistance has become infinitely great 

= «—that is, when it is open. 
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| wire with a serrated or plain plate 
_in the figure, where C is such a coil let into a rectangular 

slot in the metal earth-plate E. A is another plate, to which 

is attached the aerial line, and from which a fine wire com- 
|municates with one end of C, the other being to the cable 
might with great advan- 
tage be wound on a metal core and be inclosed in a metal 
tube or box, all forming part of or being in contact with 
hich, so far as 
I am aware, is novel, would render the passage from coil 
to earth still easier than in the case of the translator, and 


would, I believe, be the nearest approach to a perfect pro- 


tector yet devised, for, according to my experience, currents 


AERIAL LINE 


| 





j AN IMPROVED LIGHTNING ARRESTER. 


at which the winding of fine wire begins. The lightning 


discharger, as indicated | Laurel. 


The cars will be about four feet high and from 
twenty to thirty feet long. Theoretically, this train could 
make the journey from New York to Chicago in six hours. 


_———_-s3 +e] 0 
Note on the Electrolysis of Distilled Water. 


| BY M. E, DULER. 
_ ‘In these researches I employed distilled water containéd 
in glass tubes with two branches, which, after several 
| months, imparted ne alkaline character to the water. The 
_ electromotive force used was about 100 volts. 

| As electrodes (1), an anode and cathode of platinum ; (2) 
| anodes of very different metals, principally nickel, cobalt. 
iron, copper, cathode of platinum ; (3) anode of platinum, 
| the cathode of tins, bismuth, copper, lead, mercury, alu- 
| minium, etc. 

In the first case, with a cathode of fine wire, the anode 
| being a large plate, the electrolysis of the water gives off 
| only hydrogen for several days. 
| In the second the anodes are attacked, and at first give 

off protoxides, forming a substance at the positive poles, 
which is green with nickel, pink with cobalt, and blue with 
| copper; after several hours the protoxides change to perox- 
| ides. 
| If continued for several months, the oxide at the positive 


Then the effect of the primary circuit is become approxi- would be bound to jump at B, and that point being entirely | pole becomes partially reduced, thus peroxide of nickel 


mately equal to zero. 

B. When a current of constant intensity is sent into the 
primary coil of a transformer, we have the following 
facts : 

1. The current intensity in the secondary coil remains ap- 
proximately constant, whatever the secondary resistance, 
provided the latter is not too great. 

This intensity C, is approximately represented by the 
equation— 
it 
— C, 
ny, 
where C' stands for the intensity of the primary current, 
and n, n, are as before the number of turns of primary and 


OF 


secondary. 

When the resistance of the secondary circuit reaches a 
certain critical point. the current intensity begins to de- 
crease with the increasing resistance, first slowly, then 


9 
we 


faster, and being equal to zero when the resistance becomes 


infinitely great. 
3. The efficiency increases with the increasing resistance 


of the secondary circuit, reaching a maximum behind the | 


critical point of resistance, from whence it commences to 
decrease again. 

4. The lost effect in the transformer is constant. 

We see therefore that a transformer, when fed with a con- 
stant primary current, must be cut out as soon as the re- 
sistance of the secondary circuit has passed the critical 
point. 

On the other hand, a transformer having a constant 
primary potential may also be left in the circuit when not 


in use. 


by increasing the number of the alternations of the current 


wx times, at the same time decreasing the turns 4/2 times. | 
For instance, if the current have four times as many alter- | 
nations as before, we shall only need half as many turns, | 


found by dividing their original number by 4/4, which 


is 2. 


This Jast rule, though not absolutely correct, will be | 


found of great advantage in many practical cases. 
—_—_———_—_ oo} oo 


Othello’s Occupation Gone. 


The horse is a noble animal and useful to man, but he is 
If some of our) 


not quite so useful to-day as he once was. 


readers doubt this assertion, we beg to refer them to the | 


subjoined fac-simile of the big handbills that have recently 


been distributed and stuck up on the walls in Cincinnati. | 
One of the street railroads there, the Cincinnati Inclined | 


Plane Railway Company, has adopted the Sprague system, 


and hence these horses are for sale, their occupation being | 


gone. This is but one instance out of many in which the 
horse has already been supplanted by the electric motor, 
and there can be no question that these victims of invention 
and a higher civilization are only too glad to be released 
from the toilsome traces of the street car and relegated to 
the easier and more agreeable tasks of *‘carriage and family 
horses.” But for this timely release they would doubtless 
soon have ended their days in the knacker’s yard. 
0 ore 


An Improved Lightning Protector.* 


BY A. R. BENNETT. 


Experience shows that fusion of coils of fine wire by 
lightning almost invariably occurs at the commence- 
ment of the winding, the high self-induction of the coil 
forcing a leap at that point, and when a convenient earth is 
at hand, asin the case of telephonic translators, the pri- 
maries of which are earthed, penetration beyond the first 
layer appears to be altogether unknown, the lightning pre- 
ferring to jump down the inside of the cheek of the bobbin 
to the earthed primary. The fact suggests the possibility 
of constructing that long-sought desideratum, a lightning 
protector that will always protect, by combining a coil of fine 


* London Electrician, 


}. The same efficiency of the transformer may be reached | 


and closely surrounded by the earth-plate, its further course 
| would be determined harmlessly. The only disadvantage 
attending the arrangement would be the probable interrup- 
tion of surface by fusion at B; but as it is, I believe. the 
practice to earth cables on the approach of a storm—and it 
would be quite possible to have reserve coils ready toslip into 
place at hand—the inconvenience might be less serious than 
at present. The speed of signaling or efficiency of speaking 
would not be appreciably affected by the use of such pro- 
| tectors, as a few layers of closely wound No. 40 wire would 
| suffice, and the core, although preferably of metal, need 
| not be of iron. Protection by the insertion of a fine wire in 
| the circuit has long been known, of course, but the inti- 
| mate association of the fine with an earth-plate I do not 
| remember to have seen proposed, 
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The Weems Electric Express. 
| David G, Weems, the Baltimore inventor, and the Elec- 
tro-Automatic Transit Company, will try within the next 
| six months to demonstrate the practicability of transport- 
| ing express and mail matter, and perhaps passengers, at a 


100 HORSES 














Having adopted Electricity as a mo- 
tive power, we will offer for sale One 
Hundred Horses and Mares. 

Some of them will make good car- 
riage and family horses 

We have placed a low price on each 
animal. 

They can be seen at our stables 
on Orchard Street, or head- of Main 
| Street, Mt. Auburn. 


| 
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A CINCINNATI POSTER : ELECTRICITY Vs. HORSES. 


speed of five miles a minute, Their plans were illustrated 
recently. A five-mile circuit on the plains near Garden 


City is about to be bought by Dr. J. J. Chisholm, the presi- | 


dent of the company, who says that construction of the 
line will be begun early in September. It is claimed that 


the success of this undertaking has been already assured by | 


the experimental two-mile track which has been in opera- 


tion for some time in Laurel, near Baltimore, although, | 


owing to the numerous grades and the imperfect carrying 
out of the plans, only two miles a minute has been attained 
on that track. The five-mile-a-minute railroad consists of 
an ordinary track whose rails have a wide flange. The 
motive power is to be a low tension direct current, supplied 
by an overhead conductor, borne on a succession of frames 
arching the track. The current acts directly upon the 
driving wheels. Mr. Weems says that 3.500 revolutions a 
| minute without injury was attained by the motor used at 


| forms protoxide, becoming green; that of cobalt, which 
| Was maroon, becomes pink; and that of iron loses its red- 
dish color, and turns almost white. These actions are com- 
| parable to those produced on certain peroxides by oxy- 
genated water. 

In the third case, the negative electrode becomes oxidized. 

A negative electrode of copper becomes covered with a 
| deposit that almost stops the passage of the current, even 
| using 120 volts. Lead becomes covered with gray tufts, 
| giving rise to protoxide of lead, which seems: to flow from 
| the electrode like white puip. 

With-mercury as the negative electrode, the free surface 
becomes covered with pasty procuberances having the 
brilliancy of mércury ; these give off hydrogen, and more 
than an hour after the cessation of the current they give off 

|}more. Aluminium is violently attacked, changes into 

| aluminum, loses all cohesion and falls to the bottom of the 
| vessel in gray flakes and dust. These experiments, and 

especially that relating to aluminium, lead me to the con- 

| clusion that metallic hydrures are formed at the negative 
pole, which the water destroys upon the formation of oxide 
and the liberation of hydrogen. 


—--+e @] 0+ oe 
The Experimental Determination of the Law of Va- 


riation of the Electromotive Force in the Armature 
of a Westinghouse Dynamo.* 


AND SAMUEL 


BY LEWIS SEARING V. HOFFMAN, 


In this test the method employed consisted in measuring 
| the difference of potential existing between the brushes for 
/an instant of time, at any angular position of rotation of 
| the armature, by charging a condenser and discharging it 
through a high resistance. Upon the apparatus for obtain- 
ing almost instantaneous connection between the armature 
and condenser, or, more strictly, upon the pieces which 
come in such rapid contact, 1,000 per minute, depends the 
success of this method. The difficulties encountered were 
finally overcome by arranging a knife-edge of hardened 
| steel to strike the end of a very light steel wire spring .034 
inch diameter. The curves obtained from readings taken 
in this manner were found to follow the sine law very 
closely, a sinusoid being traced over them. The 
marked difference occurred between the positions 16 de- 
grees and 27 degrees, 36 degrees and 48 degrees ; and on 





most 


the reverse curve, positions 52 degrees to 63 degrees, 72 de- 
grees to 84 degrees, where there is a sort of bulging out in 
the direction of the armature. 

Over one branch of the curve a parabola was traced. 
While the curve cannot be said to follow the ‘‘ parabola 
law,” as it has two branches and the parabola only one, still 
it was noticed that the parabola was much nearer the true 
curve, for one branch only, than the sinusoid. 


——>---— 0+ 
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Electric Cars in Cleveland, 

| Cleveland can now be called properly the electric city of 
ithe West. It has long been a centre of electrical manu- 
facture. Inashort time there will be over 100 electric 
street cars running over the principal streets of Cleveland, 
and there are besides a large number of stationary electric 
motors in use in a great many and varied industries 
throughoug the city. 

The history of the East Cleveland Street Railway Com- 
pany, which was the first in Cleveland to adopt electriclty 
on its line, is an instance of the success and satisfaction 
which electric street railway cars are giving in every city 
where they have been installed. The first equipment of the 
East Cleveland Street Railway Company was installed by 

the Sprague Company about nine months ago, and included 
/overhead line, station equipment and 16 electric motor 
cars. The proposition to install this line met with a great 
deal of opposition in Cleveland. 
The electric line was to cover some of the most important 
‘and principal business and residential streets in Cleveland. 
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and this was objected to. But the equipment was finally 
installed, and after it had been put in operation the citizens 
of Cleveland discovered that the neat iron poles and over- 
head erection were hardly noticeable, while the rapid tran- 
sit afforded by the street cars was something vastly su- 
perior to the former slow service given, when the cars were 
drawn by animal power. 

There have altogether been five separate orders given by 
the East Cleveland Company for electric car apparatus. 


Jonson’s New Compound Stationary Engine. 


The Jonson engine, depicted in Figs. 1 and 2, is of a new 
type. By reference to the figures it will be noticed that 
there are two steam cylinders, placed side by side, the con- 
necting rods working in trunks and the cranks being set at 
an angle of 180 degrees with each other, all the working 
parts being inclosed. This arrangement forms a pair of 


half-trunk engines, the high-pressure cylinder being the 


RIESENBERG’S ELECTRIC ALARM ADVANCE CAR. 


The second order was for four additional cars, the third for | annular space between the trunk and the steam cylinder 


eight additional cars, the fourth for eighteen additional 
cars, and a recent order placed with the Sprague Company, 
through its agent, Mr. C. W. Foote, is for 30 additional 
motors, making 76 motor cars to be operated on this one 
line. 

Besides this road there are two others—the Broadway & 
Newburgh and the Brooklyn avenue road, which are also 


| and the low-pressure cylinder having the full area of the | 
| piston above the trunk. In the engine herewith illustrated | 


the diameter of the steam cylinder is 124 inches, and the 
|diameter of the trunk is 8% inches, the stroke being 
10 inches, so that the engine has two high-pressure cyl- 

inders, each about 8 inches in diameter. 
In the operation of the engine. steam is adinitted to the 


The engine is automatically governed, and the special 
advantages claimed are compactness, a low centre of grav- 
ity, and particularly the fact that all the moving parts are 
in pairs, equal and acting in opposite directions, thus 
securing a perfect mechanical balance, and adapting the 
engine to high rates of speed. 

This engine appears to be particularly adapted for run- 
ning dynamos for the electric lighting of railway trains 
and similar work, there being no sensible vibration when 





running. The builders are the Jonson Foundry and 
Machine Company, Harlem, New York. 
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Riesenberg’s Electric Alarm Advance Car. 


In the accompanying illustration is depicted a most re- 





_markable invention recently patented in all its features by 


Mr. Harry Riesenberg of St. Louis. This attachment is a 





FIGS. 


1 AND 2,—-THE JONSON 


operated by electricity. There is nothing which speaks high-pressure cylinder for the upward stroke of the piston, 
more highly for any kind of apparatus than indorsement | and, being exhausted into the low-pressure cylinder, actu- 
by its users, and there is no indorsement more convincing | ates the piston on the return stroke. For small engines the 
than the continued addition to an original equipment. The | valves of the high and low pressure cylinder form one 
results, therefore, at Cleveland have conclusively proved casting, and the steam from the high-pressure cylinder is 
the good satisfaction given by electric apparatus when | exhausted through ports in the valve to the low-pressure 
applied to street railways. | cylinder. 

When an automatic cut-off or link motion is fitted, an in- 
dependent steam valve for the high-pressure cylinder, shown 
in a, is added so as to avoid damaging the action of the low- 
pressure valve and the high-pressure exhaust. 


a 


A Big Westinghouse Plant.—The New York World’s new 
building is to be lighted by an isolated Westinghouse plant of 3,600 | 
lights. It will be one of the most complete ever installed. 

i 


ENCINE FOR SMALL LIGHTING PLANTS. 


new element of safety, and deserves the consideration of all, 
as it is warranted to prevent rear and butt collisions, al- 
though not in the same way as the already patented nov- 
elty, in which one train of cars, instead of colliding with 
another, climbs over it by means of inclined tracks. 1t will 
notify the engineer by means of a bell of broken bridges, 
open and misplaced switches, etc. 

Fig. 1 represents a side view of the locomotive, centre 
supporting car and pilot car, as they appear on the track, 
The pilot car, a top view of which is shown in Fig. 6, re- 
ceives its motive power from an electric motor thereon, 
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which latter obtains electric energy through the cable 5, 
from the dynamo 2, which again is operated by the wheels 
of the locomotive. Since the pilot car is run at a higher 


speed than the train itself, it will be apparent that it will | 


at once keep the cable tight and off the ground, and also 


propel the centre supporting car, which is attached to the | 
cable midways between the front part of the engine and | 


the rear end of the pilot car. 
The cable 5 contains, besides the wires for transmission 


of the current produced by the dynamo, also two wires | 


which form an electric circuit with the bell, Fig. 11, 


which isin the engineer’s cab, and the impulsive bars in | 


front and underneath the dash board of the pilot car, as | J 
| the expansion of the lines of force in the mercury contained | 


shown in Fig. 9. 

The principle of the impulsive bars is the same as that of 
the ordinary electric push buttons; hence it will be seen 
that if anything should happen to the pilot car the bell 
will ring at once and warn the engineer of the danger 
ahead. 

The inventor has made provision by means of the centre 
supporting car and the reel thereon to enable the engineer 
by simply operating an electric switch in his cab, Fig. 10, 
to regulate the distance of the pilot car from the engine, or 
draw it immediately in front of the locomotive, in the 
manner of a man playing a lively fish, which he would 
always do when running into a station where track room 
is only limited. 

The pilot car is further provided with a gong that rings 


at every revolution of the front wheels and with two up-| 


right discs that rotate, and thus make the car very con- 
spicuous and warn persons or cattle from attempting to 
cross the track. 


The advantages of the invention are numerous. It is an 


automatic assurance that the track is clear, and. only ac- | 


cidents which result from a weak bridge or trestle, or from 
breakages on the train itself, could happen if every train 
was provided with Mr. Riesenberg’s pilot system. 


The expenses of supporting the system after it is attached | 


would hardly be any. 

Mr. Riesenberg, who is manager of the St. Louis Sash 
and Door Works, of St. Louis, whilst no practical elec- 
trician, has always felt greatly interested in inventions be- 
jonging to the electric field, and hopes by this invention to 
reduce railroad accidents to a very limited number, in which 
we presume he will succeed, as it should be universally 
adopted. 


OOS 


Electrical Standards.* 





BY M. PELLAT. 


The most convenient method, generally speaking, of ob- 
taining the absolute value of any quantity consists in com- 
paring this quantity with a st«ndard, that is to say, with a 


quantity of the same nature representing unity or a known | 


multiple of unity. The choice of standards and the deter- 
mination of their value in absolute units presents, there- 
fore, a subject of the greatest importance. 

It is easy to understand how a certain conductor, at a 


determined temperature, may furnish a standard resist- | 


ance, and how a certain condenser may furnish a standard 
of capacity, but there are effects of which it is ditlicult to 
obtain true standards. We avoid the difficulty in such 
cases, for example, by means of apparatus which give 
always the same deflection when actuated by a current of 
the same intensity, or by the discharge of the same quanti- 
ty of electricity, and which, performing thus the functions 
of a true standard, deserve the name of standurd appara- 
tus 

With respect to electro-magnetic measurements (which 
alone need Ve treated of here), there are only three effects 
of which we can obtain, by direct method, the value in ab- 
solute units. These are: 

1. The coefficients of mutual induction or of self-induc- 


tion, the value of which can be obtained by simple meas- | 


urement of length (dimensions [ LC] ). 

2. The resistance of a conductor, the value of which can 
be obtained by measurements of length and of time (di- 
mensions [I 7'- *}). 


3. The intensity of a current the value of which can be | 


given by the measurement of a force and by measure- 
ments of relations of length (dimensions [F} l= [L4 
M+ T ')). 

It is also appropriate to call principal standards the 
standards of these three conditions, since they are the 
only three whose value can be conveniently determined 
without having recourse to other electrical standards. In 
contra-distinction, we shall term derived standards the 
standards of other electrical effects, which, besides, are 

ractically reduced to the standards of electro-motive 
orce and of capacity. 

PRINCIPAL STANDARDS, 


1. Standards of Coefficients of Mutual Induction or 
of Self-Induction. 

We will confine ourselves to pointing out that it would 
be useful to have standards of coefficients of mutual in- 
duction, there being no such standards in existence at pres- 
ent, or at least they are not generally to be found in the 
laboratories. 

2. Standards of Resistance. 

The International Conference of Electrical Units, in its 
first session, in 1882, decided that a standard of resistance, 
representing the ohm, should be constructed. The confer- 
ence appealed to the assemblage of scientists of the various 
countries represented to determine what length should be 
given to a column of mercury at 32 degrees Fahr. having a 
section of one millimetre square to represent the theoretical 
ohm (10° C. G. S. units). 

At the second session, in 1884 the conference, after having 
acquainted itself with the various work done in this matter, ! 
settled this length at 106 centimetres ; THE LEGAL OHM 


Report provered for the International Electrical Conference of 


units, p. 


| is the resistance of a column of mercury, of one square 
millimetre section and 106 centimetres long at the tempera- 
ture of melting ice. 

M. Benoit has constructed, at the International Bureau 
of Weights and Measures, for the Minister of Posts and 
| Telegraphs, four model standards in mercury representing 
the legal ohm?. 

These standards are constructed as follows: A straight 
square tube of glass, of about one square millimeter section, 


| is filled with mercury and is supported so that both ex- 


tremities rest in large vessels also containing pure mercury; 
the whole is placed upon a brass tray, whic rmits of the 
apparatus being immersed in iced water or in a bath at a 
known temperature. 





and calibrated with all possible exactitude, is cut to the 
proper length (bearing in mind the correction involved by 


in the vessels), so that the standard shall represent the legal 


| ohm. 


| Lord Rayleigh and Mr. Sidgwick®. 
| the committee of the British Association has taken: 


M. Benoit has constructed, moreover, for the Minister of 
Posts and Telegraphs, a great number of secondary stand- 
ards formed of a glass tube bent five times, with vertical 


arms, and terminating in two large tubes forming funnels, 


filled, as well as the small tube, with pure mercury. The 
resistance of these secondary standards was obtained by 
means of electrical comparison with the model standards. 
These are the secondary standards which have been used 
for standardizing metallic resistances for French con- 
structors. 

In England other methods have been followed. The 
specific resistance of mercury had been determined in terms 
of B. A. ohms by several physicists, among others b 
Following this result 


1 legal ohm = 1.0112 B. A. U. 


The English legal ohn has a slightly higher resistance 
than the French legal ohm; the difference 1s 0.0005, ac- 


| cording to the comparison made by Mr. R. T. Glazebrook‘. 


In a recent work on the specific resistance of mercury 
Messrs. Glazebrook and Fitzpatrick® have compared the 
o.izinal standards of the British Association ohm® to the 
resistance of a column of mercury at 32 deg. Fahr. one 
metre long and one square millimetre section. They found 
that the resistance of this mercury column equals 0.95352 
B. A. U.; consequently 
1 legal ohm = 1.0107 B. A. U. 

According to this result the English legal ohm is too high 
ay 0.0005e and the French 
The standards of resistance of Messrs. Siemens and Halske’, 
which were constructed to give the resistance of a column 


| of mercury at 32 degrees Fahr, of one metre in length and 


one square millimetre section, have served German con- 
structors as a base upon which to obtain a legal ohm; they 
have taken 


1 legal ohm = 1.06 Siemens units. 
The Siemens and Halske standard has been submitted to 
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A st, 1 
sp dies of the Seiernatienat Conference for the determination 


periments; the following are the results obtained : 


VALUE OF SIEMENS AND HALSKE UNIT, IN COMPARISON WITH A 
COLUMN OF MERCURY AT 32° FAHR., ONE SQUARE MILLIMETRE 
SECTION AND ONE METRE LONG. 


Date. Experimenter 

1882.. Lord Rayleigh and Mr. Sidgwick......... . .... . .... 0.99949 
oe Se nd pa bec ng 04s obs sine . 99997 
1884.. Mascart, de Nerville et Benoit + 

1884. Strecker (mean of two Siemens standards)............... 1.00017 





We see by this table that the Siemens and Halske stand- 


| ards agree well with other mercury standards, bearing in 


mind the slight error which seems to exist, according to 
the experiments of Messrs. Glazebrook and Fitzpatrick, in 


those of Lord Rayleigh and Mr. Sidgwick, which would | 


bring the first number of the table very nearly to unity. 

The mean of the figures presented to the Conference of 
1884 for the length of the <laitan of mercury soprenssting 
the true ohm is 106.04. The figures arrived at by the nul 
method gave a mean notably less than that afforded by 
other methods. M. Mascart*® has since shown that this 
method embodied several corrections which had not been 
made, and which tended to increase the figure. On sup- 
pressing the figures relating to the null method, the mean 
increased to 106.15. 
would increase the figures still more, and would bring them 
nearly to 106.25. 

Since 1884 a considerable number of determinations of 
the ohm have nearly all agreed in putting the figure at 
about 106.30 (which was that brought before the confer- 
ence in 1884 by Messrs. Mascart, de Nerville and Benoit; 
by Mr. Glazebrook and by Lord Rayleigh, 106.28). Among 
these experiments it is useful to cite those of Professor 
Rowland*, made under eminently favorable circumstances, 
and which gave the figure as 106.32; the experiments of 
Mr. F. Kohlrausch'!°® (106.32), and those quite recently 
made by M. Dorn?! (106.28), which were carried out ac- 
cording to the null method, but having undergone the nec- 


essary corrections; the experiments of M. Wuilleumier?? | 


(106.27), executed according to the excellent modification 
of the Lorenz method suggested by M. Lippmann. 

In short, these various measurements indicate that in 
taking 106.30 as the height of the mercury column repre- 
senting the theoretical ohm; it is pa that an error of 
less than y,/59th will be committed. 

3. Standards of Current Intensity.—As a general rule 
the intensity of an electric current is measured in absolute 
value by one of the three following metho4s: First, tangent 
chlor eo method ; second, method of M. F. Koh- 
rausch ; third, electro-dynamometer method, prici- 
pally by electro-dynamometric balances. These _last- 
named instruments give the intensity of the current by a 


2 Construction des étalons prototypes de résistance électrique du 
ministéere des postes et telégraphes, par René B-noit (Gauthier- 
Villars, 1885). 

8 On the Specific Resistance of Mercury. Chemical News, No. 1172 
(May 1882); Phil. Trans., pt. 1 (1883). 

4 A comparison of the Standard Resistance Coil, etc. Phil. Mag., 
5th series, Vol X X., p. 343 (1885). 

5 On The Specific Resistance of Mercury, Pil. Trans. Vol. 
CLXXIX., (1888). 

6 These standards, eight in number. 
Cavendish Laboratory, at Cambridge, England. 

7 Mr. Siemens’ mere standards were first constructed in 1868. 
In 1881-1882, the old standards, owing to accidents, having almost 
all disappeared, a very careful reconstruction of mercury standards 
was nade with straight ree tubes, gauged and calibrated by the 
Imperial Commission of Weights and Measures at Berlin. These 
are the new standards which are referred to by the name of “Sie- 
mens and Halske Standards.” 

8 Journ. de Phys., 2d series, Vol. IV. p. 101 (1885). 

® These experiments were communicated to the British Associa- 
tion, at Manchester, in 1887. 
a Abhandl. der K. bayer. Akad. der Wissench, II. classe, Vol. 


11 Acadesie des Scienées de Berlin, July 5th, 1888. 
12 Comptes Rendus de Ul’ deadémié des Sciences, June 4th, 1888, 


are in the custody of the 


The glass tube having been gauged 


egal ohm exactly correct. | 


various comparisons with mercury standards of other ex- | 


A discussion of the methods employed | 





balance with the aid of the formulai = A pg, in which 
p represents the number of grammes in the weight (pg), 
which balances the electro-dynamic force, and A a con- 
stant or pregre upon the form of the instrument and de- 
termin by measurements of length; these can be made 
with an arbitrary unit, since only relative terms of length 
are needed to enter into the expression of A. Thus electro- 
dynamometric balances are classed in the category of 
standard apparatus. Moreover, on account of the simpli- 
city of the measurement, we can obtain with these instru- 
ments a degree of precision superior to that given by other 
methods. 

MM. Joule, Cazin, Mascart, Helmholtz, etc., have con- 
structed, in the course of special experiments, various 
electro-dynamometric balances; each of these instruments 
might be considered a model standard, but no reproduc- 
tion of them has been made. There are, however, in exist- 
|ence standard instruments which give, in absolute values, 
the intensity of a current. Sir William Thomson is the 
inventor of a_ series of electro-dynamometric balances, 
designed, some to measure currents of feeble intensity 
(milli ampere, centi-ampére), others to measure currents 
|of medium intensity (deci- mpére, ampére), or currents of 
'great intensity (hecto-ampére, kilo-ampére). These in- 
| struments are much used in England and in several other 
| countries. ; 
| In France, M. Pellat'* has had constructed by M. Car- 
| pentier an electro-dynamometric balance, which differs 
from those re hitherto, in that the small vertical 
| bobbin is attached to the beam of the balance. and is placed 
| in the middle of a long horizontal bobbin. The small bob- 
} 





bin or coil having only one winding of fine wire, and being 
distant from the ends of the long bobbin, the irregularities 
| of winding which are always produced at the ends of a coil 
| having numerous layers of wire, have no influence in this 
|instrument. The measurements of length necessary to de- 
|termine the constant A of the apparatus were made by the 
| International Bureau of Weights and Measures Even sup- 
| posing that all the errors possible in the different measures 
were added numerically, we find that the error committed 
in the constant A doesnot exceed ,,;4,th. The error of the 
| balances is also extremely insignificant. 
Besides the above, M. Pellat'+ has also had constructed 
by M. Carpentier several copies of his absolute electro- 
_ dynamometer, to which he has given the name of standard 
ampere. These instruments only differ from that already 
described, in that the movable coil has several wrappings 
of wire, and the fixed coil is much shorter. The constant 
A of the standard ampéres is determined by comparison 
with the absolute electro-dynamometer. This determination 
is made with a precision of ;5$5,;th. The constant A is, it 
may be added, absolutely independent of the temperature. 


DERIVED STANDARDS. 


A standard of electromotive force is furnished by a single 
galvanic element. The difference of potential between the 
two poles of the battery on open circuit, which con- 

| stitutes its electromotive force, is determined in absolute 
value by comparison with the difference of potential e which 
| exists between the two ends of a known resistance r trav- 
| ersed by a current of known volume i (e = ir). The com- 
| parison may be made either by charging a condenser, or, 
which is considerably more exact, by opposing the galvanic 
element to the electromotive force developed at the ex- 
tremities of known resistance by the passage of thecurrent, 
and by varying the current until the two electromotive 
forces are equal. 

Unfortunately there is no galvanic element, which sub- 
jected to the precise method that we have just referred to, 
possesses at all times absolutely invariable electromotive 
force. 

The standards most employed are the sulphate of copper 
| Daniell cell, or its various modifications (Callaud cell, the 
| post office standard, etc.), Latimer Clark’s sulphate of 

mercury cell and Gouy’s binoxide of mercury cell. 

Without exquisite care being taken in its construction 
and maintenance '*, the Daniell cell does not fulfill the 

| requisites of a standard for measurements of extreme pre- 
cision. 

The electromotive force of several elements constructed 
_exactly alike, but with materials of diverse character, may 
vary from 1.06 volts to 1.14 volts at least. And what is 
still more important, a single cell, once it has been charged, 
does not maintain an invariable electromotive force, on ac- 
count of the inevitable changes of the surface of the elec- 
trodes. The best method of obtaining a Daniell cell of al- 
most constant electromotive force consists in charging the 
cell with fresh solution before using it, and then short-cir- 
cuiting for a short time in order to obtain a deposit of 
| copper upon the copper plate; the short circuit should be 
terion a few minutes before taking the observation. 
| Latimer Clark’s and Gouy’s cells, in which the the elec- 
| trodes are of pure zinc, amalgamated, and mercury, are 
sreferable by far, as no changes occur to the metals, or at 
| least the change which is at length produccd in the zinc 


} 
} 


| does not alter the electromotive force. 

| Latimer Clark’s cell can be constructed intwo different 
ways: Ist, by employing for the electrolyte a paste formed 

|of mercury sulphate impregnated with zinc sulphate; 2d, 

| by employing a dilute solution (15 per cent., for example) 

| of zinc sulphate, and by coating the surface of the mercury 

with powdered mercury sulphate’ *. 

According to the unpublished researches of MM. Potier 
and Pellat, the liquid Latimer Clark cell (which averages 
1.465 volts) is to be preferred on various grounds to the 
|same cell with the electrolyte in the form of paste; the 
|electromotive force varies less with the weather; the 
coefficient of variation with the temperature is about one- 
half less and the exact temperature of the cell can be as- 
certained, which is impossible when the paste electrolyte 
is used; finally, the conductivity of the cell is much greater 
and it becomes but very slightly polarized when in action. 

A number of Latimer Clark cells made at about the same 
time do not generally disagree by more than y,/j 5th of 
their mean value at the same temperature, unless by acci- 
dent the zinc should come in contact with the mercury. 
Even minute traces of zinc in the mercury are sufficient to 





18 Comptes Rendus de l Académie des Sciences, (13 Décembre, 
1886); Journ. de Phys., 2d series, Vol. VI., p. 175. 
14 Bulletin de la Soc. Intl. des Electriciens, Vol. V. (May, 1888). 

16 See Mr. J. A. Fleming’s paper on this subject: On the use of 
Daniell’s cell as a standard of electromotive force. (Phil. Mag., 
August, 1885). Notwithstanding the author’s opinion to the con- 
trary, Mr. Fleming, in his elaborate paper, shows that it is difficult 
| to obtain a reliable standard of electromotive force by means of the 

Daniell cell. 
| 16 Instead of using the powdered yeeroury sulphate, this salt can 
| be formed by electrolysis in the cell itself by passing a current 
| through it from the mercury to the zinc. In this way pure mercu 





| gulphate is certuin to be obtained, (Unpublished researches of M, 
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considerably diminish the electromotive force; in fact, in 
such manner it may be entirely exhausted. 

aore cell'? (which averages 1.890 volts) is as re- 

kable for its constancy as that of Latimer Clark; it 
does not differ materially from the liquid Latimer Clark 
cell Cons in the substitution of mercury oxide for 
mercury sulphate. This substitute embodies an advantage 
and a disadvantage. The advantage is that the variation 
of the electromotive force due to change of temperature is 
reduced almost to one-half (about 0.00014); the unfavorable 
feature is that the depolarizer being less efficient, the Gouy 
cell polarizes to a far greater extent, and the polarization 
takes longer to cubpite than is the case with the liquid 
Latimer Clark cell. Several Gouy cells prepared with 
identical substances do not generally disagree by more than 
xdyoth of their mean value. 

n short, Latimer Clark’s and Gouy’s cells are capable of 
rendering us important service, even in researches requir- 
ing extreme precision; but it is essential to use with them 
a thermometer immersed in the battery solution, in order 
to ascertain the exact temperature. ides this, from 
time to time the absolute value of the electromotive force 
of the standard should be measured, and its value should 
be frequently compared with similar standards, under the 
same conditions of temperature, in order to insure that by 
no accident the electromotive force of the standard cell has 
undergone any notable variation. 

One of the principal functions of a standard of electro- 
motive force, of which the absolute value is known, is the 
rapid and precise measurement of the intensity of weak or 
strong currents by the opposal of this standard to the dif- 
ference of potential developed at the two extremities of a 
suitable resistance whose absolute resistance is known, by 
reversing the very operation which was performed in order 
to determine the absolute value of the cell, The collective 
results of these two operations constitute the simplest and 
most exact method of comparing the value of a current as- 
certained by means of an absolute electro-dynamometer, or 
by a standard-ampére with the value or measurement of 
another current of widely different intensity. 

2. Standard of Cpacity.—Standards of capacity are 
condensers graduated in microfarads and fractions of a 
microfarad; they are made of sheets of tin, or often of tin- 
foil, alternated with sheets of some insulating material. 
This insulating material varies according to the con- 
structors ; those most frequently employed are mica, 
paraffined mica, paraftined paper or paper treated with 
other insulating materials, and, lastly, ebonite cut in very 
thin sheets. 

Standards of capacity have so far been brought to a far 
less advanced stage of perfection than those of electromo- 
tive force. They almost all present, in a greater or lesser 
degree, three important defects: 1. The charge is not truly 
peers to the difference of potential of the plates. 

. They retain a residual charge. 3. They are not perfectly 
insulated. In addition, their capacity varies sensibly and 
rapidly with the temperature. 

Vhen a condenser retains a residual charge, its capacity 
is only clearly defined in two cases; when the discharge 
succeeds the charge sufficiently rapidly so that absorption 
of electricity by the dielectric is nil, and when the charge 
is maintained long enough for this absorption to attain its 
maximum. But, in the ordinary use of condensers it is 
difficult to insure these conditions. As a special point, if 
we wish to measure the vharge of a condenser, acide the 
charge through a galvanometeer, by the throw of the 
needle, we make use of a formula which is only correct if 
the discharge takes place in a space of time sufficiently 
short for the needle not to have moved to an appreciable 
extent throughout its duration; but this does not take place 
if the absorption has attained its maximum, the total dis- 
charge requiring an appreciable period compared with the 
charge. 

The only condenser which might be truly taken as a 
standard would be a condenser with air spaces as insulat- 
ing medium. Unfortunately, it would appear difficult to 
obtain such condensers having a capacity approaching a 
microfarad; two circular plates of 60 centimetres in diam- 
eter and .025 centimetres apart forma condenser equivalent 
to about ;}jth of a microfarad. 

The determination of the absolute value of a capacity in 
electro-magnetic units is usually made by methods in which 
the measurement of capacity is compared with measure- 
ments of resistance and time, such as the method described 
by Maxwell'* or the modifications of the same by J. J. 
Thomson!* and R. T. Glazebrook*®, or else by methods in 
which the measurement of capacity is confronted with a 
measurement of resistance and with a coefficient of mutual 
induction, such as that employed by M. Roiti in his experi- 
mental tests of various condensers which figured in the 
Universal Exposition at Antwerp*!. 

The measurements made by M. Roiti and other scientists 
demonstrated that the real value of the capacity of the 
majority of the condensers of commercial manufacture dif- 
fers from the nominal value rarely by less than 1 per cent., 
and often the error is as much as 4 per cent. 

In concluding this report on electrical standards, I beg 
to be allowed to express a wish. The standards of mutual 
induction of resistance and of current intensity, which I 
have called principal standards, because their absolute 
value can be determined separately, without having recourse 
to other electrical standards, present, when they are prop- 
erly obtained, an invariableness comparable to that of a 
standard of length or of volume. The necessity for fixing a 
legal standard of resistance has been recognized; why 
should not the same be done with respect to the two other 
principal standards? 

The question is of the very greatest importance as re- 
gards current volume, and the ground seems to be ade- 
anny prepared at the present day. The International 

ureau of Weights and Measures already possesses model 
standards of length, of volume and of electrical resistance; 
it seems proper beyond question that the same establish- 
ment should also possess an electro-dynamometric balance 
which might serve as a model standard instrument for the 
measure of current intensities, and with which other in- 
struments of the same class could be compared. 

Currents measured by the model electro-dynamometer, 
according to the formula i = a y pg, where a represents 
the constant of the instrument determined by measure- 
ments of length, would be estimated in terms of a con- 
ventional ampére, which would only differ from the theo- 
retical ampére by an amount certainly less important than 
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the difference between the legal ohm and the theoretical 
ohm; it is highly probable that the difference would be less 
than th. The error might also be checked by the differ- 
ence between observations made with this instrument and 
ae made with the absolute electro-dynamometer of M. 
Pellat. 

Many will think that it would be far more simple, for 
the comparison of currents, to state the weight of silver 
deposi in one second by one ampére. I would re- 
mark that the conventional ampére fixed in this manner 
would not be defined with sufficient precision. Electro- 
lysis is an extremely delicate operation, which carries in 
itself causes of error at least ten times greater than the 
comparison of two electro-dynamometers. In support of 
this, here are the latest results for the electrolytic equiva- 
lent of silver: 


WEIGHT OF SILVER IN MILLIGRAMS DEPOSITED BY ONE AMPERE IN 
ONE SECOND. 





F. et W. Kohlrausch 22 
Gia a tn Gh Cos 0460s bey «+ oon eeseneieees oF ¥saseeuewe 1.1156 


Mascart 
Lord Rayleigh 2+ 
MM. Potier and Pellat 2o{ 


Ist exp., 1.1189 
2d exp., 1.11% 

We see that the discrepancies which exist between the 
figures in this table are as wide as those found by any ex- 
perimenter in two electrolytic operations made under con- 
ditions as identical as it was possible to obtain, such as 
grade of intensity, density of current, concentration of the 
solution of mercuride of silver, etc. On the other hand I 
have already stated in the foregoing that a comparison be- 
tween two electro-dynamometrical balances can be made 
with a precision of y;/j;th. This contrast clearly demon- 
strates the disadvantage of the definition of a conventional 
ampére based upon electrolysis. 
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Measurements of Energy.* 





BY M. A. POTTER. 


At the period when dynamo-electric machines made their 
appearance in the industrial world, the measurement of 
their efficiency had only a secondary importance, and that 
from a theoretical standpoint. e simply required of 
them the same service that a sufficiently powerful battery 
might render, and their superiority from all points of view 
was so obviously evident that little attention was paid to 
estimating it with exactitude. Even to-day, in many in- 
stallations, the power absorbed by the lighting machinery 
is but a slight fraction of the motive force of the factory ; 
the additional expense corresponding to a loss of energy in 
the dynamo is drowned in the vastly greater expenditure, in 
the midst of which it disappears, and we require nothing 
of the machine but an aheokately constant performance of 
its work. 

As the field of usefulness has eXtended, as the question 
of the distribution of energy at a distance has become one 
of moment, as it has been found necessary to devise special 
motors instead of using, so to speak, superabundant sources 
of power, and with the development of more active com- 

tition between the different types of machines, efficiency 
S become an important factor in the commercial value 
of all dynamos. 

It seems, then, advantageous to define clearly this efti- 
ciency and to arrive at an understanding as to the means 
of measuring it. In this paper the efficiency of a dynamo 
machine, either receiver or generator, will be expressed as 
the relation of the utilizable energy to the energy obtained: 
the electrical energy will therefore be measured at the ter- 
minals of the machine. With regard to the work, it is de- 
sirable, to avoid errors arising in transmission, that it should 
be measured on the shaft of the machine itself. 

The efticiency of a motor can generally be measured with 
accuracy ; except at very high speed, the use of the brake 
will give most exact results if the requisite and well 
known precautions are taken with regard to its sensitive- 
ness and its capacity; the electrical measuiements can be 
made with a still closer approximation than that afforded 
by the brake. The efticiency of a generating machine is 
also easy to measure with the aid of an appropriate trans- 
mission dynamometer. Unfortunately these costly and com- 
plicated instruments cannot be improv sed in the same 
manner as the brakes, and their indications are liable to 
error if the speed exceeds certain limits, so that we see 
that both these instruments can only be used with advan- 
tage with a somewhat limited range of power. The dyna- 
mometers which measure the difference of tension between 
the two lengths of the belt also appear to lack precision. 

There have been other methods tried of measuring the 
efficiency of generators without having recourse to these 
dynamometers, especially in the case of machines of large 
output. One method is by substitution. After having pre- 
pared indicator diagrams giving the energy imparted to the 
piston at different speeds and the electrical output of the 
dynamo, the dynamo is substituted by a pulley with a 
brake, and fresh diagrams are made. Granting that the 
output of the engine and countershaftimg remains the 
same for power and speed, which we endeavor to keep as 
equal as possible, we now have the necessary elements for 
calculating the efficiency of the dynamo. With regard to 
the system of employing two machines, we find that the 
efficiency can be measured by Dr. Hopkinson’s method: 
The two machines are set up on the same shaft and con- 
nected electrically like two batteries opposed to one an- 
other, so that one acts as generator and the other as re- 
ceiver; a dynamometer, which need not be of great power, 
measures the energy transmitted to this system of two 
machines, which energy is entirely absorbed by the passive 
resistances, the Foucault currents, and the heating 
of the wires of the machines. This method has been modi- 
fied by Mr. Ravenshaw, who suppresses the measurement 
by the dynamometer of the energy transmitted. With this 
object a third dynamo is introduced in the circuit formed 


by the two others and is run by the motor. Its 
output is determined _ electrically. If we call 
this third machine C, the other two which 


are set up on the same shaft, B and A, the measurement of 
the relation of the differences of potential at the terminals 
of A and B, gives the efliciency of the system A B. Let this 
efficiency be R,, we should ascertain in like manner, by the 
simple comparison of two electrical measurements, the 
efficiency R, of the system A C; and lastly, the efliciency 


22 Sitz. des Phys. Med. Ges. zu Wurtzburg (1884). 
23 Journ. de Phys., 2a série, Vol. L., p. 100 (1882, and Vol. III., p. 
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24 Phil. Trans. of the Royal Society, London, Part IL, p. 411 
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25 Soc, Frang. de h, 1889. 
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R, of the system BC. If wecall r,, r,, r, the individual 
efficiencies of the machines, and if we suppose that they 
are the same in the three experiments, we shall have 


r,t «= Es Bs, It seems doubtful that this method can lead 


1 
to accurate results, because the efficiency of a machine 
varies with the intensity of the current and with the a 
It does not seem ible to insure the working of the 
machines in these three dispositions at their normal capac- 
ity and speed. 

M. Fontaine has followed a more simple method, like- 
wise based upon the use of three machines. The machine A 
is mounted upon the same shaft as the machine &; this lat- 
ter acts as a receiver, the current being supplied to it by a 
third machine C. A is notin the circuit B C, but is con- 
nected with a resistance variable at will. This resistance is 
regulated so that the current passing through it shall be the 
same as in the circuit B C; the relation of the differences of 

tential at the terminals of the machines A and B give as 

fore the efficiency of the system A B. When the two ma- 


rete eeeeeeee os - 1.1179 | chines are of identical construction, M. Fontaine considers 


that the efficiency of each one is the square root of the total 
efficiency. This leads us back to the conclusion, derived from 
the processes based on the Hopkinson method, that the effi- 
ciency is the same whether the machine be generator or re- 
ceiver. According to this hypothesis, it would be ony by 
making three experiments, to determine the individual efti- 
ciency of each machine. 

The two processes (Ravenshaw and Fontaine) seem ver 
appropriate, at least to the rapid comparison of the ef- 
ficiency of machines of the same type, of which it might 
be necessary to test a number at once; but from the mo- 
ment when the identity of efficiencies is admitted, the use 
of transmission dynamometers becomes needless, and the 
brake-test should be sufficient where the efficiency of a 
single machine is to be ascertained. It is necessary to 
make one_ reservation here. It is not  permis- 
sible to allow that the efficiency’ of two _ exactly 
similar machines working in the conditions given above 
is the same. The’efticiency of the system of two machines 
may be nil for example, without that of the receiving ma- 
chine driven by it being nil. Itseems more rational to allow 
that, with equality of magnetic field in the inductor and of 
currert in the armature of the second machine, the losses 
due to Foucault currents and to friction of the various parts 
are the same at equal speeds. In M. Fontaine’s method, 


)— zx. . 
ees ” is the efficiency of the system B A 
formed of two machines identical in construction, the ef- 
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ficiency of the motor B should be =< and that of the 
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Following this reasoning, if i is the efficiency of a 
motor, its efficiency as a generator, in the same conditions, 


100 —2 a 
100 — a ° 

If experiments, carefully made, should confirm these 
views, a series of brake tests, tests which mechanicians 
consider susceptible of very great precision, would suffice to 
determine the efficiency of a generator in the various con- 
ditions in which it is required to work. lt would be 
interesting then to know up to what limits we may con- 
sider the efficiencies or the losses in the same machine, 
working as motor or as receiver, as being equal. 

In workshops where we have several machines at our dis- 
posal, it wae always be possible to determine the effi- 
ciency of a machine without employing the transmission 
dynamometer. Experience has shown that up to 50h. p. at 
least, the maximum power with which I have been able to 
experiment, a receiving machine is an excellent dyna- 
mometer. If we measure by the brake the power furnished 
by the dynamo we find, always within the limits of error 
the same efficiency when the machine works in the same 
conditions of speed and excitation, although the electro- 
motive force may be susceptible to slight variations. It is 
taken for granted that the machine is in prcper ccndition 
for easy running. Wecan then ascertain the initial per- 
formance of a motor, and, by aseries of different speeds, for- 
mulate a table of the efficiency corresponding to a series of 
intensities. This graduation being made with all possible 
care, the generator would be tested by simply coupling it 
to the same shaft as the receiver, and comparing the num- 
ber of watts furnished and absorbed by the two machines. 
It is obvious that this method would be equally applicable 
to the measurement of the efficiency of an alternating 
current machine. It has the notable advantage that the 
power supplied to the machine to be tested is applied by a 
simple coupling. By the suppression of belts we eliminate 
the error which it is impussible to estimate correctly, 
arising from their variable tension, and which the use of 
dynamometers does not abolish. If,at the time of the Uni- 
versal Exposition, those who were competent were enabled 
to exchange their views on this question of efficiency, and 
could arrange to draw up certain uniform rules, an im- 
portant advantage would accrue to the constructors of 
machines and to their customers. . 


would be 
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Dynamo-Electric Machines.* 
BY M. HILLAIRET. 

We designate by the name of ae all induction 
machines, whether continuous or alternating current, in 
which the inductions are set up by electro-magnets. 

It is more than twenty years since Varley and Wheat- 
stone simulianeously evolved the principal of self-excitation 
from the residual magnetism of the iron cores, and that 
Werner Siemens gave the name of ‘‘ dynamos” to those 
machines in which the field magnets were excited by the 
total armature current, but it is only ten years since this 
principle has developed in a striking manner the construc- 


tion of dynamo-electric machines. 
The Gramme machine, the origin of which goes back to 
1869, and Heffner-Alteneck’s machine, which followed the 


former four years later, were the first machines called 
continuous current, capable of performing industrial work, 
and the principles which guided the first inventors in the 
choice of the various parts are still those which serve as a 
base for the greater part of practical machines. 

Until 1878 the applications of dynamo-electric machines 
were limited, and these were little distributed on account 
of the few uses which could be made of them; but at this 
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time, when the first attempts to supply a number of houses | with great certainty in a continuous current machine, pre- 
from one source had been realized by means of alternating | sents some difficulties in alternating current machines. 
current machines, a new field was naturally opened in the | To get rid of all error in the’ last case and eliminate all 
search of methods of distribution suitable to continuous | experimental mistakes, it is well to remember that the 
current machines, and the use of a series distribution was | electric energy dis d of within the apparatus in the 
at first developed. | form of heat is easily arrived at; and it is possible by a} 

Some short time after, the appearance of the incandescent | clear and careful study of the phenomena of incandes- | 











construction of machines, to apply it to industrial opera- 
tions. 

The first applications which had some _ importance, re- 
lated to the refining of copper, and demanded the lightest 
of electrolytic operations. The power of modern machines 
has enabled us to arrive at the complicated and costly re- 
actions of electro-metallurgy, in which the electric energy 





lamp produced a reaction in its turn, and uistribution in 
multiple or parallel arc was the main subject of attention. 
Progress was so rapid during the two years which fol- 
lowed 1878 that it was thought necessary in 1881 to devote 
a congress specially to the science and industry of electric- 
ity, and an exposition was held to which we are largely 
indebted for the actual development in dynamo machines. 
When we look back and consider by what simple means 
the first machines were constructed, one is astonished that 
so elementary a construction should have given such re- 
markable results. However, although for limited powers 


relatively, the speeds of rotation were generally consider- | 


able, the absolute value of the results 
low, and the ening had a 
destroy that which it produced. 

At this time the diameter of the armatures of the largest 
dynamos rarely exceeded O. M. 20, and the maximum pull 
of the periphery of these armatures hardly reached 20 kilo- 
grammes, 

But when the needs developed themselves, constructors 
were ee pe to increase the individual power of 
dynamos. 


yas always too| 
resistance which sufficed to 


up to that time and it was not without difficulties of all} 
kinds, nor without failure at first, that they were able to) 
produce after some little time powers comparing with those | 
of the most powerful industrial mechanical generators, and | 


construct dynamos in which the torque was not balanced | 


when a weight of 1,000 kilogrammes was suspended at 1 
metre from the axis. There was before the appearance of 


| purposes were designed to run arc lamps. 


is utilized in the form of heat and as a separating agent. 
It is thus that going beyond the electrolytic treatment by 
the wet method, the treatment by means of heat has been 
| been developed, to which we owe already some valuable 
products. ava s 

To sum up, then, whether we consider lighting, transmis- 
sion of power, or electrolysis, if it is difficult to detail the 
actual state of the applications of the dynamo machines in 
these three branches of industry, it is still more difficult to 
foresee or predict the limits which bound future a plica- 
cations, of which we can scarcely form an idea, wherein 
electric energy, by simple substitution, will take the place 
of heat and mechanical work generally. 
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cence to measure the electric elements in continuous cur- 
rent machines and determine the absolute value of their 
efficiency. 

The first induction machines constructed for industrial 
It was toward 
this application that the first efforts were directed, in 
which we have in succession, the machines with periodic 
currents, alternating or redressed, and the machine with 
continuous currents of the same sign, or so slightly undula- 
tory that they can be considered practically continuous, 
and finally the machines by which a certain number of 
~“— can be operated at one time. 

The accomplishment of the independence of lamps all 
fed from one source has given opportunity for other inves- 
tigations, and has had results which have a direct bearing 








on the greatest questions. It is thus that the play of mag- Transformers.* 
netic actions has been employed to obtain regulation of the viiaivonins 
elements of distribution fed from machines in which the BY M. PICOU. 


field magnets are excited in various ways. 


It is well to remember and to say that it is by means of| 1. Principles.—When an electric current is passed through 





| two perfectly distinct methods, according as the network 


actual types, a transition period that it is difficult to char- | 


acjerize briefly and during which empirical methods yielded 
step by step to a regular application of the most elementary 
principles of induction and the laws of magnetism. 

It is by strictly observing the fundamental. theories of 
electro-magnetic induction that the functions of actual ma- 
chines can be explained in a satisfactory manner, and it is 
by neglect of these laws, which have been known since 
1831, that for almost half a century the greater number of 
inventors failed in their attempts. 

In considering induction pheaomena in practical ma- 
chines subject to the common law, and in which it is neces- 
sary to know, before everything, how to estimate and im- 
prove the economic coefficient, a first step in the way of 
progress is made, which ought to be prolific because it is 
natural. The application of the principle of the conserva- 


| chines designed to supply transformers by mutual induc- 


tion of energy permits us to investigate with ease all the | 


functions of electro-magnetic machines just as it has al- 


' transforming continuous currents. 


ready suggested other happy conceptions in the domain of | 


physical science and theory. 

The observation of the law of the proportion of the elec- 
tromotive forces to the flow through the armature circuit in 
a unit of time, and the principle of the equality of the vari- 
ous parts of the same volume, were the first point of study 
and improvement. Itis certainly to the influence of the 
labors of the International Congress that we owe the pre- 
valence of the essential idea, and it is indeed from this time 
that in the construction of continuous and alternating cur- 
rent induction machines the crude and empirical ideas 
were by degrees got rid of, and advance was made with 
method and success, 

In 1879 Dr. J. Hopkinson studied experimentally the 
value of the magnetic induction in the armature of a dy- 
namo as a function of the current exciting the field mag- 


nets, and made use of a representative curve of the pheno- | 
mena, to which has been given the name of the ‘* charac- | 


teristic” or ‘* magnetism curve.” 
M. Marcel Deprez, in 1880, developed the geometrical 


| have believed at first sight. 


properties of the ‘ characteristic,’ and established the | 


tundamental laws by which he 
characteristic of a given machine, according to the end 
proposed to be attained, whether for parallel or for series 
distribution, 

Almost at the same time Dr. Frolich, occupied with the 
same questions, established an empirical function repre- 


is able to construct the | 


high electromotive force may be got rid of in a satisfactory 


senting the effects of the same phenomena, and in which | 
the form was borrowed from a function, by means of which | 


the changes of the magnetic moment of a bar of iron, in 
accordahce with the variations of the exciting current 
had already been determined. While at this time M. 
Frolich’s formula, and the conclusions it drew, rendered 


some service, it was destined to lose its importance in view | 


of the results we are enabled to arrive at by the recent work 
on magnetic induction. 

In 1885 Messrs. Hopkinson communicated to the Royal 
Society in London a paper concerning the possible deter- 


. , . ° > > '. . cf | 
mination of the magnetizing force as a function of the dif- 


ferent values of the magnetic induction in the armature, 
and containing theoretical developments, accompanied by 
the most valuable experimental results. At this time the 
necessity of improving machines, and giving a fundamental 
basis to their manufacture, called forth some studies based 
upon ingenious hypotheses, some of which were by no 
means new. While these studies have rendered some’ ser- 


| condemned, without appeal, the use of electric motors. 


vices within certain limits, it is incontestable that the work | 
of the Messrs. Hopkinson ought to be given the preference, | 


for it enabled us to obtain from the geometrical propositions 
of Green, Poisson & Laplace, and the physical essays of 
Maxwell, Sir W. Thomson and nowiend 
culating dynamo machines with exactness. 

These studies sufficiently rounded out the earlier work to 


, a method of cal- | 


enable the study of continuous current machines to be | 


taken up with certainty, the actual result with any ma- 
chine being predetermined with an approximation rarely 
met with in the construction of other industrial apparatus. 


The development of alternating current machines has | 


followed that of continuous, and has benefited by the 
studies we have enumerated. But in the latter there is a 
variable action, difficult to understand and determine, 
which arises from induction proper or self-induction, and 
the mutual induction of the different circuits, and concern- 
ing which it is necessary to employ a number of coef- 
ficients whose physical sense and value have not been suf- 
ficiently detined or determined, 


The definition and determination of the output or ef- | 


ficiency are the most impertant elements to consider in the 
theory and practice of ds namos, and the interpretation of 
them has often given rise to blunders and errors. 

The efficiency of a dynamo is the relation of elec- 
tric energy collected at the terminals of a machine com- 
pared with the total mechanical energy expended, 


| stallations are equally suited for the electric transmission of 


The determination of the efficiency, easily effected ,and 


| the simple and easy regulation afforded by the field mag- 
t was necessary to get rid of the errors allowed | 


|so readily admit of are evidently those which will increase 


an instrument or device designed to transform it into some 


nets having mingled or compound connection that the first | Other form of energy, the product E J of the difference oe 


ee ; ; : ; . > ‘ 2 i intensity of the 
electric light installations were developed, and in particular | Of potential between the terminals into the intensity 
lighting by incandescent lamps, wiieh at the first blush | Current gives the energy which is absorbed at each instant 


by the instrument in question. 7 
If the instrument is constructed in such a manner that it 
produces, in a circuit distinct from the first, an electric cur- 
rent, the product E’ R’ of the difference of potential be- 
tween the terminals of this second circuit into the inten- 
sity of current will represent the electrical energy fur- 
nished at each instant to the exterior circuit. , ; 

It is recognized that the electrical energy has simply 
undergone a transformation in the value of the factors, the 
product of which represents its value at each instant. 
From this the name of transformers, given to the appar- 
atus which effect it, is derived. : 

The first circuit takes the name of primary, the other is 
the secondary. y 

The secondary energy is always less than the primary 
energy. The difference represents the energy which is ab- 
sorbed by the different passive resistances brought into play 
by the working of the apparatus. : 

The relation of the differences of potential at the ter- 
minals of the two circuits is called the coefficient of trans- 
| formation. It would be more exact to term it the relation 
‘of electromotive forces. There is, moreover, but little dif- 
ference between these two values. 

The name of transformers is reserved to the apparatus 
which renews instantaneously in a secondary circuit the 
energy supplied by a primary circuit. 


seemed to be exclusively restricted to dynamos of exterior 
excitation, and with field magnets of very low resistance. 
The establishment of central lighting stations has revealed 


to be supplied is extendéd or confined. The distribution 
can be effected directly either by the same current direct 
from the machines at the station, or else indirectly by a} 
current manipulated in some way. 

Primary or direct distributions by their nature will evi- 
dently have a more limited application than the others. 
The machines employed differ out little, except as to their | 
power, from those used in isolated lighting. 

Distributions of the second order and their derivations | 
with all their combinations of area and the regulation they | 


most in the future, and it is really impossible to determine 
the practical limits of the extensive area that they are 
sapable of supplying. 

It is to the creation of secondary distribution that we 
owe the actual development of alternating current ma- 





tion, which appear to be preferable to the apparatus for | 


The first attempts at the electrical transmission of me- | 
chanical energy, by reversing the actions of induction ma- 
chines, date back almost to the time of the appearance of | : — 
the first industrial types, and have become classical. Thus, a secondary battery or a group of condensers. i - 

Electrical transmission can be divided into two categories: | elements of which, charged in series, can be dischargec = 
either simply that property by which electric energy is | 4uantity, would certainly give a transformation of a Ge 
able to be transmitted from one place to another by con- | 0f values F Jintoanother group; but the ee ” the 
ducting wires which are easily placed, or certain properties instantaneous, and these apparatus are not compr isec in ne 
in electric motors which one seeks in vain in other in-| Class of instruments, termed transformers or secondary 
dustrial motors. generators. mn : : : 

This last category of electrical transmission already | ,?- The phenomena of induction are the bases of the ace 
counts numerous applications, although the number of |0f transformers. In a general way the primary circuit 
transmissions to a great distance are still relatively few. It | Produces a flow of force which cuts the se condary circuit. 
is true that these, to be economical, have to be constructed to | /n order that the latter may be the source of = induced 
work at high tensions, and that the employment of this press- | electromotive force, it is necessary that the flow of ere 
ure presents some difficulties; but the number of cases | the primary circuit shall be variable, and in order ‘ ont ily 
where these transmissions could be applied in an advan-| phenomenon may be reproduced indefinitely, a practi a y 
tageous manner is for many reasons smaller that one would | essential condition, the variations must be of the same pe- 
Nevertheless it is necessary to riodical nature. : 5 on 
note the progress made, and insist on the good points of cer-| There are several ways of varying the field bs * oa 
tain plants, the establishment of which would have been | Senerated by the secondary circuit. This result ae 
regarded a few years ago as impossible. It appears certain, | Obtained for example: By the periodical variation a t ‘ 
however, that the greater part of the accidents which hin- | PTimary current; by imparting motion or displacement 1 
dered the development of the first machines running at a| the circuits; or, again, by varying their form. The first 

method procones alternating current transformers. These 
manner. If we had been able sooner to acquire the knowi- | 2re fixed instruments in which the state of working = 
edge that we have of the phenomena which characterized | 8 not ascertainable by ocular inspection. The cen 
the operation of these machines and the necessary qualities | method of varying the flow is obtained by the apparatus 
for insulation which they called for, the congress would | termed motor transformers, or revolving transformers. 
not now have to consider +o few examples of long distance | Lastly, the third method, which has not resulted so far in 
transmission, but a whole system of applications of which | @2Y Commercial success, as there seem to exist great and 
we do not yet either appreciate clearly the tendency, or | material difficulties which block the We 
rightly measure the economic value. 38. Transformers of the First Type.—The first instrument 
The methods of distribution used in electric lighting in- | Of this kind in point of date is the induction coil univer- 
~~ : ‘sally known by the name of its inventor, Ruhmkorff. 
Any description would be superfluous. We will only re- 
'mark that the interruptor and the condenser are, properly 
| speaking, accessory apparatus, not of the transformer, but 
| really of the source of current. 
The first idea of the commercial application of the induc- 
tion coil seems to have occurred to Jablochkoff, who, in 
| 1878, made it an essential part of his ‘‘ kaolin” system of 
lighting. These lamps requiring a very high electromotive 
| force which would have rendered the direct supply very 
difficult, M. Jablochkoff designed a system consisting of the 
It | employment of a primary current generated at a moderate 
was declared, in fact, in 1889, after the trial of Jacobi’s boat | E- M. F., and converting it by the aid of an induction coil 
on the Neva, that certainly electric motors would never re- | into a secondary current of high tensicn and capable of 
place the steam engine in the large industries; and the | ™Unning one or more lamps. An experimental installation 
commission appointed by the German Diet in 1845 to ex- | Of this system figured in the Univers: 1 -xposition of 1878, 
amine Wagner's motorconcluded solemnly ‘* that no good | At about the same date a goodly number of inventors 
result was to be looked for from the application of electro- | Proposed various methods of wiring, of which induction 
magnetic power as compared with the steam engine.” | coils constituted an essential part. : 

The numerous applications of electrolysis owe their | _It seems, however, that none of them attained to commer- 
actual development to the employment of dynamo ma- | cial results, as at the Electrical Exhibition of 1881 not one 
chines, which in their turn have been adapted’ to the re-| of these systems was seen working. It was only in 1883 
quirements of electrolytic operations. | that Messrs. Gaulard and Gibbs, of London, made use of 

If the indispensable use of high E. M. F.s for long dis- | Converting apparatus, which since then has been subjected 
tance transmission necessitates a particular study of dyna- | tO important modifications, and has been commercially ap- 
mos for high potential and a small current delivery, it is | plied. 4 . Piet, 
the opposite with dynamos for electrolytic operations,| It appears that up to the aforementioned period inventors 
which are in general characterized by their feeble tension | Stuck to the preconceived idea, that in order to profit by the 
and their large current. 7 /advantages of primary high tension, it was necessary that 

The savants who freqnented the workshop of Father | the primary coils of the transformers should be connected 
Hippolyte Pixii in 1831 applied the principles of induction, | ‘” series in this circuit. The practical consequence of this 
and it was with a Pixii machine that Ampére commutated | WS found in the extreme difficulty of automatically regu- 
the currents for the first time to obtain the electrolysis of | ating in the secondary cireuits with which the utilizing 
water with an induction apparatus. | apparatus was connected. While the grouping of these in 

We must consider this experiment as the first application | ‘‘ multiple arc” in the secondary circuit appeared to possess 
of the dynamo machine to electrolysis, the origin of which advantages which caused it to be preferred to the arrange- 
goes back to 1832. | ment in series. it was absolutely necessary to have recourse 

This fact has no other value than a purely historical in- | t0 special apparatus for the regulation, whether automatic 
terest, for it was necessary to wait until the cost of electro- | >|... - oe 
lysis was considerably lowered by the improvement in the 


power. In both cases there will be the problem whether 
to effect the distribution directly under high differences of 
potential, or to pass the current through an intermediate 
secondary or transforming apparatus, which always absorbs 
a proportional part of the energy transmitted as the price 
of the transformation. When we see electric power reach- 
ing out afar for its work and for different uses, increasing its 
appurtenances. modifying its processes, and developing 
the means of transporting itself, we cannot help re- 
calling how it was hindered by the early judgments which | 
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or by hand. In one word, these early transformers were not 
self-regulating. In addition, the soe one of magnetic 
circuits not being then so generally known as they are to- 
day, the inventors employed masses of magnetized iron 
with free poles, so that the flow of magnetic force had to 
make a jump of some magnitude through the air. The 
disadvantages of this were not at that time sufficiently rec- 
ognized, and the presence of free poles seemed rather a de- 
sirable manifestation of the scope of magnetic force. 

At the beginning of the year 1885, MM. Zipernowsky, 
Deri and Blathy, of Buda-Pesth. as well as Dr. Hopkinson, 
called attention to the advantages offered by closed mag- 
netic circuits without poles, and described several forms of 
apparatus embodying these conditions. These advantages 
were of considerable importance as regards the efficiency 
of the instruments. All the lines of force remain in the 
interior of the wires, or, in other words, the flow of force 
in every turn of the induced coil is the maximum possible 
for each one of them. The result is, evidently, increased 
usefulness of the wire, leading, for a given electromotive 
force, toa minimum of internal resistance, a result which 
could only be obtained by utilizing the flow of inductive 
force to the fullest extent. 

Messrs. Zipernowsky, Deri & Blathy presented besides a 
complete self-regulating system of distribution, the princi- 
pal point being the connection in ‘‘ multiple arc” of the 
primary coils of all the transformers on the main circuit. 
The secondary circuits were connected in *‘ multiple arc” 
by themselves, or remained isolated, according to the local 
requirements and the arrangement for distribution. 

This system rapidly developed and found numerous ap- 
plications. At about the same time a number of other in- 
struments of like nature came into existence, of infinite 
variety as to construction, but all belonging to the category 
of closed magnetic circuit transformers. 

The Gaulard system adopted this new form, and Messrs. 
Ferranti, Kapp, Kennedy, of England, and Westinghouse, 
of America, follow out the same method in the construction 
of their transformers. 

Connecting in ‘ are arc” has likewise been found a 
necessity, and is adopted in every installation carried out 
since this epoch. At the same time, the progress made in 
the study of transformers has been so great that we can ob- 
tain an efficiency of 90 to 95 per cent. from them at their 
full load. 

The many various descriptions of transformers can all 
be brought down to two principal types: 

In one the iron is placed within the wires and is com- 
pletely enveloped by them. The devices of Gaulard and 
Zipernowsky follow this method. 

In the other the wire is inside and is enclosed by the pieces 
of iron. This method has been adopted by Ferranti and 
Westinghouse. 

These two systems of construction are theoretically equiv- 
alent, and these transformers of all designs, well made, at- 
tain the same efficiency. 

The causes of waste are the same in all, namely: the re- 
sistance of the primary and secondery coils; the hysteresis 
of the iron and Foucault currents, which may be generated 
in the iron as a result of insufficient division. 

4. Transformers of the Second Type.—Revolving trans- 
formers, in which the induction is due to the displacement 
of the circuits, are more properly continuous current trans- 
formers. 

They present, in contrast with the preceding types, the 
disadvantage of containing movable parts, commutators 
and brushes, which necessitate care and inspection. On 
the other hand, they furnish the secondary current in con- 
tinuous or alternating form at will. As the continuous cur- 
rent presents a more extensive field of application, it is gen- 
erally preferred. 

The grouping of a receiving dynamo machine with a 
second machine which becomes a generator constitutes an 
arrangement which may be considered as a transformer. 
But this term is more specifically reserved for the more in- 
timate union of two machines in a single form. Several 
types have been proposed. Every dynamo-electric machine, 
the armature of which contains a double winding of wires, 
each one insulated from the other and terminating in a 
separate commutator, constitutes a transformer. 

{t is in this form that these machines have been put in use 
inthe applications which they have found up to the present, 
particularly by Messrs. Paris and Scott, of England. 

These transformers are self-working; the motive force 
necessary to overcome the passive resistance is borrowed 
from the primary electrical energy. In the above-men- 
tioned system, the force required is always comparatively 
slight. The loss on this head appears to be less in a ma- 
chine transformer with double induced circuit than, for 
example, in two independent machines coupled by a belt. 

Other types have been proposed, which are not self- 
working, and which only transform when they are driven 
by an independent motor. 

The type proposed by Mr. Edison in 1883 is formed 
simply of a double induced circuit, revolving in the centre 
of a mass of iron, by which it is completely surrounded. 
Each induced circuit may be considered as revolving in the 
resultant field produced by the current of each of the 
others. Lastly, it has been proposed to make the armature 
carrying the two induced circuits fixed, and to simply 
revolve the brushes around their respective collectors. The 
effect of all these combinations is evidently the same. There 
do not exist, to our knowledge, any important applica- 
tions of these varying types of apparatus. The relation of 
electromotive forces of primary and secondary induction 
is evidently constant. 

But their amount depends upon the speed imparted to 
the moving parts. 

5. Calculution of the Elements of a Transformer.—The 
calculation of a transformer consists in determining the 
number of turns of the primary and secondary wires, the 
dimensions of the nucleus of iron around which they are 
wound, and the section of the wires. In all these instru- 
ments, the E. M. F.s of induction are proportional to the 
number of turns of the primary and secondary wires. This 
relation is generally termed the coefficient of conver- 
sion. It is decided beforehand, according to the special 
requirements of the intended distribution. 

Let K be this coefficient. 

It is sufficient then to know how to calculate the primary 
coil, for example. The mean induction B of the iron 
nucleus multiplied by its cross section Q gives the flow of 
force f. 

But, according to Maxwell’s law, we have, at each instant 
and in each turn 

df 


~ at’ 
Let 7’ be the duration of a complete period of the alternat- 


é 


ing current, or a half turn of the revolving transformer extensions at San Francisco, San Jose, Cal., and Portland, 


with two inductive poles. It will be necessary to know the 
law of variation of f with ¢ so as to obtain the value of e. 
With the alternating current it is recognized that the 
curves which represent the current and flow of force per 
second are sinusoidal, variously situated, the ones in rela- 
tion to the others. 
We have then 
f=Fsinmt 
by thaking 
22 
T 
and F being the ae flow, whence 
d 7 » g 
ae 4? mF cos mt 


m= 


at each instant. 
That which it is agreed to call the alternating electromo- 
tive force E being defined by 
T 
[ e* dt 


1 
"2 soihine 
E T r 
can, therefore, be calculated immediately, and we can de- 
duce from it the primary E. M. F. of a turn of the trans- 
former, provided that the value F, the maximum flow in 
the iron, be fixed. 

We shall be guided by results acquired by experience to 
fix this figure at the value judged most convenient. We 
see that, for a given transformer, the induced E. M. F.s are, 
other things being equal, proportional to the number of 
periods in a given time. On the other hand, Foucault 
currents and the amount of hysteresis augment, also, with 
tbe number of periods, so that there is on one side an object 
in increasing them, to augment the power of transforma- 
tion of a given apparatus, and on the other in diminishing 
them to increase the efficiency. 

The sectional area of the wires of a transformer will be 
taken in relation to the intensity of the current which they 
are to carry, whilesettling upon a density of current which, 
on the one hand, will not necessitate an excessive weight of 
copper, and, on the other will not lead to the absorption of 
a large amount of energy in heating them, and which will 
preserve as far as possible their self-regulating properties. 
with revolving transformers, beginning always with the 
formula 

SS 


a 
we observe that for the time 7 the variation of flow is 
and we take for the mean E. M. F. of a turn, 
2F 
~ 

The calculation is, in fact, comparable to that of dynamo- 
electric machines. 

6. The commercial efficiency is the relation of the useful 
energy obtained in the secondary circuit outside the trans- 
former to that which is supplied to the transformer, 
measured at the primary terminals. With continuous 
currents there is no difficulty; with alternating currents 
the only difficulties which exist are in the measurement 
of those currents. They belong to the domain of electrical 
measurements, and we will not treat of them here. 

The two systems of transformers present advantages and 
disadvantages which are peculiar to each. The alternating 
transformers have the advantage of being fixed instruments 
not requiring any inspection, and which can be installed in 
any convenient place. They have a very high efficiency, even 
when they are working with a low load, and are not liable 
to any accidental disadjustment once they are properly set 
up. The alternating machines which feed them are like- 
wise easy to operate and inspect. But the alternating cur- 
rent is only thoroughly well adapted for lighting purposes. 
It seems difficult to employ it for the transmission of power, 
and impossible to apply it to electro-chemistry. 

Continuous current transformers are relatively more 
costly. They require more careful installation and con- 
tinual inspection, and wear out more rapidly. Their 
efficiency 1s also less. 

On the other hand, they are equally adapted to the dis- 
tribution of current for lighting purposes, to the supply of 
power, and to the applications of electro-chemistry, the 
chief of which is the charging of accumulators. 

The choice, therefore, of one system or the other de- 
pends upon an exhaustive study of the prospective con- 
ditions under which it is to be used. 
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Activity of the Brush Company. 





One of the largest orders ever taken for isolated electric 
lighting was recently booked by Mr. H. 8. Connor, special 
agent for the Brush Electric Company, of Cleveland. The 
order was placed by the great Wesson Mills, of Wesson, 
Mississippi, and consists of seven 45-light Brush are light 
dynamos, 250 arc lamps and plant for 200 incandescent 
lamps of the Brush system. The competition for this large 
order was naturally fierce, and representatives of all the 
yromiaent electrical manufacturers were gathered at 
Nesson for some days, but the Brush Company carried off 
the plum. Since the award of the original contract addi- 
tions have been made, so that the number of arc lights will 
be increased to over 300, thus constituting one of the 
largest mill plants in the world. The entire installation 
will be in working order in a few weeks. 

The Port Chester Gas Company, Port Chester, N. Y., re- 
cently contracted with the Eastern oftice of the Brush Com- 
pany for a central station plant of 75 arc lights. The in- 
stallation work is now about completed and the lights will 
be turned on in a few days. 

The central station for arc lighting in the City of Mexico 
is growing to large dimensions. The Brush Company has 
just sent out complete machinery for an increase of 200 arc 
lights there. 

The Denver Consolidated Electric Company, of Denver, 
Colo., is increasing its are lighting plant, and has just 
ordered Brush dynamos, lamps, etc., for an additional ca- 
pacity of 195 2,000-c. p. lights. 

The Brush Electric eae has received an order for, 
and has now nearly completed, another of the ‘‘Colossus” 
500-h. p. dynamos for the Cowles Electric Smelting and 
Aluminum Company. This is the third ‘‘Colossus” dynamo 
built. The other two have been in regular service continu- 
ously since their completion. 

The Brush Electric Company announces the sale in the 
last few weeks of 11 alternating current central station 
lants aggregating 8,600 lights. The merits of the new 

rush system, recently described in these columns, are evi- 
dently appreciated by the public. 

The Brush Company has just received orders for six 
No, 8 60-light dynamos, with arc lamps, etc., for use in 
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Oregon. 

The Electric Light Company, of Detroit, Mich., has in- 
creased its already extensive facilities by the addition of 
two 60-light Brush machines and 120 are lamps. 

Alexander Kempt, Chicago agent of the Brush Company, 
has just closed a contract with the city of Duluth, Minn., 
for a municipal arc lighting plant consisting of two 60-light 
Brush dynamos, 120 double carbon Brush lamps, their ap- 
purtenances and the construction work complete. The 
plant will be in operation in 60 days. 
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OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YORK, Sept. 2, 1889. 


The Excelsior Electric Company have issued a neat little 
pamphlet in regard to their motors, which are now being so ex- 
tensively introduced, especially on are light circuits, for all man- 
ner of work. 

Messrs. C. BR. Vincent & Co., of 15 Cortlandt street, agents 
for the well known Ball engine, engineers and contractors for elec- 
tric light and power plants, have lately installed and engineered a 
large number of plants, taking Ball engines, and report busines 
as remarkably active in all parts of the country. One of tneir or 
ders comes from Iquique, Chili, and another is from Princeton Col- 
lege. 

Mr. Henry Mueller, Jr., of the New York Carbon Works, 
maker of carbons in every desired style for all kinds of batteries, 
has just returned from an extended tour in the West, where he was 
most cordially received. He brings back a large number of orders 
for special battery carbons, as well as the standard sizes, of which 
he makes a specialty. Mr. Mueller has long enjoyed the reputation of 

urning out carbons of unequalled purity, and has secured great 
success also in making carbons of any porosity for particular uses. 


The Cleveland Motor Company, of 241-243 Centre street, 
New York, who have been working on are motors for some time 
past exclusively, have, during the past year, introduced and placed 
upon the market their improved arc motor which embodies all 
the latest improvements. A large number are now running in New 
York City and elsewhere, and doing their work in the most satisfac- 
tory and efficient manner. The loss of en-rgy inthe motors is very 
small, and they maintain a perfectly constant speed under all loads 
and, it is claimed, are more economical to operate than any other, 
so that wherever arc motors are required a trial should be given 
the Cleveland motor. 

The Hill Clutch Works, through their Eastern manager, 
Mr. Walter C. Wonham, 18 Cortlandt street, New York, inform me 
that they have just completed the installation of very large plants 
of clutches and power transmission machinery for the Buffalo Elgc- 
tric Light and Power Company, the Mount Morris Electric Light 
Company, N. Y.; the New Bedford Gas Light Company, 
New Bedford, Mass.; Salem (Mass.) Electric Light Company, and 
are now putting in foundations for their work to be erected in the 
Jersey City Electric Light Company's new station and the Fitch- 
burg (Mass.) Gas Company. Mr. Wonham states that business con- 
tinues very good with them, and is increasing all the time. In fact, 
they are taxed to the utmost with work, but, like Oliver Twist, are 
not satisfied, and stillhold out their bowl for more. This great 
prosperity clearly demonstrates that electric light men are begin- 
ning to appreciate a good thing, and to fully realize that the pro- 
per way to drive a dynamo is with a clutch pulley. 

The Writing Telegraph Company have received the Elliott 
Cresson gold medal from the Franklin Institute, of Philadelphia 
upon the award of the Committee on Science and Arts, for their 


system of fac-simile  telegraphy. They have also. re- 
ceived $30 in gold, any portion to be made a medal 
of any desired design to suit the recipient, from the 


Royal Scottish Society of Arts asa prize for the same invention. 
A new idea recently worked out successfully by the company is the 
use of the telephone on the same circuit without interference. The 
apparatus has also been modified and improved, and they now 
have, they believe, a perfect system. They are preparing to fit out 
their Pittsburgh exchange with a large number of instruments, and 
there are a number of other machines operating successfully in dif- 
ferent parts of the country, which Mr. W. E. Gump and his asso- 
ciates have been watching closely to satisfy themselves as to the 
merits of the apparatus and to learn of possible improvements. The 
company have just beer granted a number of new and valuable 
patents relating to the apparatus, and another will issue shortly. 


Brewer & Co., 17 and 19 Broadway, are bringing out a new 
storage battery, which they propose to christen the “Cosma.” Their 
patent attorney has made very careful researches and investigations 
and reports having found that the principles involved in the con- 
struction of the battery are entirely new. Moreover, great efficiency 
and economy are claimed for it, and it is said to be practically in- 
destructible. Mr. T. Whiteside Rae asserts that it offers absolute 
freedom from the exfoliation of the plate, while the capacity for 
revolution at any desired speed, either continuously or at specific 
intervals, secures a thorough circulation of the electrolyte,whether 
the battery be in stationary or car service. The concern have also 
a noteworthy conduit system under the patents of W. J. Brewer, 
for the development of which a new company has been organized. 
They intend to push this conduit for electric railway work. Mr. 
Brewer is the inventor of the anti-friction running gear of the 
American Anti-friction Company. I have ridden on a small car 
furnished with this gear, andfound it to operate with much ease 
and comfort. It is reported that Col. F. K. Hain and Stephen D, 
Hatch have both endorsed this system of gearing. W. T. H, 





NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, Aug, 31, isso. J 


Mr. BR. E. Gallaher, Secretary of the New York Insulated 
Wire Company, was a caller at this office during the week. 

Mr. Charles 8S. Pease, general superintendent of the Westing- 
house Electric Company, Pittsburgh, was in town thi» week, 

Cottage City, Mass.—The Thomson-Houston Electric Com- 
pany will install this fall an electric railroad plant, from this city 
to Vineyard Haven, and the survey has been completed. The line 
will be in operation next season. 

E. M. Carhart, Providence, is beginning to reap the benefit 
of his ingenious door-spring, and is receiving inquiries and orders 
from almost every State in the Union. It is safe to say that ere 
long Mr. Carhart will be kept busy in supplying the large and 
growing demand for these useful articles. 

Edison Phonograph Toy Manufacturing Company.— 
The contracts between Mr. Edison and this company having now 
been signed, they will commence the manufacture of dolls as soon 
as the model has been decided upon, Within the next month or two, 
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speaking dolls, at moderate prices, will be within the reach of all 
fond parents who are anxious to ‘provide their children with some” 
thing more than the old silent or squawking waxen image. 


Winthrop, Mass.—The citizens of Winthrop are again agitat- 
ing for electric street railroads, and are anxious that the North 
Shore Electric Company should run a spur from their main road at 
Winthrop junction as early as possible. Electric railroads are cer- 
tainly gaining in favor around Boston, and the time is not now far 
distant when the horse car in this part of the country will be an 
obsolete institution. The clatter of the hoof is being rapidly super- 
seded by the buzz of the motor. 

Dr. Mason has thrown off the trammels of business and taken 
fishing rod in hand and hied himself to the northern wilds of Maine 
in pursuit of relaxation, rest,and at the same time to explore 
the lurking places of the bass and the sportive trout. Provided 
with a large pocketbook of artificial flies, and a liberal amount of 
tar grease to prevent any undue familiarities on the part of the 
natural flies and mosquitoes, it is to be hoped that the doctor will 
succeed in persuading the gentle fish to take his bait in the same 
successful manner as he generally conducts all his business affairs. 


3. A. Grant & Co.—This firm has secured an order from the 
West End Street Railroad Company for five 300 h. p. McIntosh & 
Seymour compound engines for use in their new power station to 
be installed in the old Hinckley Locomotive Works. Compound 
engines seem to be coming tothe front as forming a reliable and 
economical method of steam power in all kinds of electric plants, 
and Messrs. J. A. Grant & Co. are certainly receiving great en- 
couragement in the wide adoption of the McIntosh & Seymour 
engines for electrical purposes. 

Paine & Francis, agents for the Edison system of lighting, are 
at present engaged in installing two electric light plants to be run 
by water power. A 900-light plant will be put in the Talbott Mills, 
North Billerica, Mass., and a similar plant in a new mill of the Ed- 
wards Manufacturing Company, Augusta, Me. As these two plants 
are to be run by water power, where changes of speed are likely to 
occur, they will each be fitted with the Edison patent automatic 
regulator, in place of the hand rheostat, which will govern the 
action of the dynamo for all changes of speed and load. Paine & 
Francis are also installing a 180-light plant for the Hollingsworth & 
Whitney Company, at Gardner, Me., and are putting in the factory 
of the Boston Belting Company. at Roxbury, a 600-light compound- 
wound dynamo, to be driven by a McIntosh & Seymour engine. All 
these installations will be fitted up with the latest types of porcelain 
cut-outs, etc., and everything done to make the work thoroughly 
waterproof throughout. 


Simplex Belt Dressing.—The Simplex Klectrical Company, 
in addition to their varied assortment of insulated wires, are now 
prepared to put on the market an entirely new line of goods in the 
shape of a very exceilent belt dressing. They have just issued 
a circular descriptive of the material, with a few of the advantages 
which they claim forit. A good belt dressing is undoubtedly a 
most. valuable thing, as it has been computed that the loss of power 
from slipping of belts is from five to twenty-five per cent. At the 
same time the dressings at present being used present objections. 
many having a tendency to crack or rot the belt. The Simplex 
Company claim that their dressing makes the belt sufficiently soft 
to prevent cracking, and that it does not harden on the belt; it is 
thoroughly waterproof, and is impervious to ammonia vapors and 
most acids. The dressing works equally well on leather and rubber 
belting, and contains no acid alkaline, resin or any chemical ingredi- 
ent, which can harm a belt or injure a kid glove. All engineers 
should provide themselves with a sample at once. 


Nantucket, Mass.—Nantucket now enjoys all the privileges 
of an electric light plant, and the citizens are intensely pleased and 
are congratulating themselves upon having a thoroughly equipped 
plant of their own. Invitation cards have been sent out for the 
forma) opening on Tuesday evening, September 3 at 7:30 P.M ., and 
supper will be served at the Springfield House at 8:30P.M. The 
Nantucket, Veranda and Springfield Houses were the first places 
to enjoy the new light, and on Sunday night the Rev. Mr. Emery, 
of the Congregational Church, had the novel sensation of illustrat- 
ing his remarks with the clear, effulgent rays of the electric light. 
It is interesting to note that the lighting of the church was a dona- 
tion py the Hon. Elijah A. Morse. ‘The lights are giving great sat- 
isfaction and the prospect of a general lighting is encouraging. The 
Thomson-Houston system is used, and poweris furnished by a 
McIntosh & Seymour engine. The installation of the plant has 
been under the superintendence of Mr. P. A. Underwood, of the 
Thomson-Houston Electric Company. All the construction work 
was done by the Wright Electrical Engineering Company, of 
Boston 


Kast Fitchburg, Mass.—The Union Car Company, of Bos- 
ton, has just completed a very interesting application of electric 
power to the transfer table of the Fitchburg railroad shops at 
East Fitchburg, Mass. The transfer table, which is 70 feet long, 
and capable of holding two cars, connects with 24 tracks, with an 
exit at each end of the table. Hitherto this table has been moved 
by a locomotive on some adjoining track by the help of ropes and 
pu'leys, the table being got into exact position by the aid of men 
with crowbars. To obviate this trouble an electric motor has been 
attached,furnished with all the latest patent improvements in gear- 
ing, by the Union Car Company, and the table can now be moved 
by one man from track to track, and stopped exactly to a hair- 
breadth where required. No brake is used, the electric motor giv- 
ing both propelling and arresting force. Electric power is furnished 
by a Westinghouse direct current dynamo, and is led to the motor 
by a double trolley wire similar to that used on electric cars. A re- 
turn circuit has been adopted instead of the ground return, as is 
largely used by electric railways. The system works perfectly, 
and gives great satisfaction to all interested. 


The Thomson-Houston Electric Company report the 
following sales of apparatus: Bridgeport, Conn., 800 inc.; Portland, 
Me., 800 inc.; Excelsior Springs, Mo , 400 inc.; Phoenix, N. Y., 400 
inc.; Beverly, Mass., 400 inc.; Northampton, Mass., 400 inc.; Lynn, 
Mass., 1,000 inc.; Lebanon, Tenn., 200 inc.; Piqua, O., 1,300 inc.; Fort 
Paine, Ala., 600 inc.; Meriden, Conn., 600 inc.; Covington, Conn., 600 
ine.; Charles City, Ia., 300 inc.; St. Paul, Minn., 300 inc.; Lebanon, 
Tenn., 18 arc; Wilmington, N. C., 25 arc; Meriden, Miss., 75 arc.; 
Piqua, O., 35 arc; Brunswick, Ga., 50 arc; Paterson, N. J., 50 arc; 
Tacoma, W. T., 50 arc.; Boston, Mass., 50 arc; Columbus, O., 150 arc; 
Spokane Falls, W. T., 50 arc. ; St. Paul, Minn., 25are; Brooklyn, N. Y., 
90 arc; Springfield, Mass., 270 arc; Catskill, N. Y., 30 arc; Lake 
Pleasant, Mass., 30 arc; Dedham, Mass., 30 arc; Charlotte, N. C. 
50 arc.; Leominster, Mass., 50 arc; Woburn, Mass., 100 arc; 
Savannah, Ga., 150 arc; Birmingham, Ala., arc.; Tarrytown, 
N. Y., 600 inc.; Wilmington, N. C., 600 inc.; Northampton, Mass., 
600 inc.; Chattanooga, Tenn., 1,300 inc.; Cleveland, O., 1,300 inc.; 


Norwalk, Conn., 600 inc.; Trenton, Pa,, 600 inc.; Bridgeton, N. Y., | 


600 inc.; Camden, N. J., 1,300 inc.; West Moorestown, N. Y., 500 
ine.; Gardiner, Me., 500 inc. ; Charlotte, N, C., 600 inc.; Forbes & Co., 
Portage, Wis., 600 inc.; Vermont Marble Company, Proctor, Vt., 18 
are; Julius Saul, Albany, N. Y.. 40 arc; E. S. Trussel, Pomeroy, O., 
25 arc; Providence Steam Engine Company, Providence, R. IL., 30 
are; R. H. White & Co., Boston, Mass., 50 arc; Kreamer Bros., 





arc; W. Resor & Co., Cincinnati, O., 150 arc; Sawyer, Goodman & 
Co., Manonette, Wis., 200inc,; Vermont Marble Company, Proctor, 
Vt., 200inc.; B. F. Keith, Philadelphia, Pa., 400 inc.; Wm. Gundy 
Co., Bristol, Pa., 400inc.; A. E. Benkhart, Cincinnati, O., 900 inc.; 
Geo. E. Keith, Campello, Mass., 50 inc.; Julius Saul, Albany, N. Y., 
75 inc.; Walter Aiken, Franklin Falls, N. H., 100 inc.; Spencer 
House, Niagara Falls, N. Y., 200 inc.; W. H. Burns & Co.. Worcester, 
Mass., 150 inc.: B. F. Thomas, Columbus, O., 200 inc.; Baugh & Sons, 
Philadelphia, Pa., 250 inc.; Helvetius Silk Company, Paterson, N. J., 
200 inc. Jsolated.—Haile & Frost Mfg. Company, Hinsdale: 
N. H., 100 inc.; W. H. Burns & Co., Worcester, Mass., 259 inc. ; 
Howland & Ellis, Boston, Mass., 8 arc; Grator & Knight Manu- 
facturing Company, Worcester, Mass., 200 inc.; Chas. Van 
Benthyusen, Alnany, N. Y.,300inc.; Wm. Underwood, Boston, Mass., 
200 inc.; New York Life Insurance Company, New York, N. Y., 400 
inc.; Metropolitan Rubber Company, Wallingford, Ct., 400 inc.; 
Wainright Manufacturing Company, Medford, Mass., 200 inc.; 
Russell Counter Company, Woburn, Mass., 75 inc. A. C. 8. 











WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
39 Mallers Building, Chicago, Aug. 31, 1889. 


The Central Traction Company, of Pittsburgh, Pa., have 
decided to operate their Minersville line with electricity. 





The Schultz Belting Company have received an order 
from Japan for a belt 1,000 feet long by 20 inches in width. 


The Citizens’ Electric Railway, Decatur, [ll., employing 
the Thomson-Houston system, started their cars this week, and are 
now in full operation. 


The Baird Electric Light Company, Belleviile, Ill., have 
received their new engine, and expect to have the new plant in oper- 
ation by Monday next. 


Strong, Carlisle & Turney, of Cleveland, Ohio, will place a 
40-inch Munson belt, 93 feet in length, in the Cle veland Electric 
Light Company’s plant. 

The Denver, Col., framway Company have secured the 
services of Irving Hale as electrician. Mr. Hale is nowin the east 
purchasing supplies for his company. 

Batavia, Lllinois, has selected the Westinghouse alternating 
incandescent system for street lighting, and the work of installa- 
tion will be done by E. E. Keller of Chicago. 


The Milwaukee, Wis., Cable Railway Company’s 
motive power will probably be electricity, the city council having 
granted the necessary authority for the change. 

The Libby Prison War Museum, Chicago, are having an 
additional Armington & Sims engine installed by the Pond Engi 
neering Company, for driving Sperry arc lights. 

The Appieton, Wis., City Counelill will order additional 
fire alarm boxes at its next meeting, to be located on the water 
power for the protection of the mills and factories. 


The Hill Clutch Works, Cleveland. have received an order 
from the Sioux City, Iowa, Electric Light Company for a complete 
equipment of shafting, bearings, clutch pulleys, etc. 

Mr. Charles H. Cone, who has so favorably represented the 
Electrical Supply Company, of Chicago, during the past five years, 
severed his connection with that company on Aug, 31. 


The Phoenix Incandescent Lamp Company, Chicago, 
are makiug some very efficient battery lamps and some large size 
series lamps for both Van Depoele and Thomson-Houston stations. 


P. 'T. Bryan, assignee of the St. Louis Battery Manufacturing 
Company, filed an appraisement of the effects of the assigned com- 
pany in the Circuit Court at St. Louis, Aug. 24. The assets ag- 
gregate $1,962.42. 

The West indianapolis Town Board has granted a 
franchise to a local company for an electric railway system condi 
tional that the same shall be constructed and in operation by the 
first of next year. 


The Laciede Gas Company, St. Louis, filed a bond in the 
sum of $25,000 on Aug. 26, assuming the contract of Charles A. 
Brown to Jizht the northern section of the city by electricity for a 
term of teu years. 


A. H. Reese, the St. Louis agent of the Edison Manufacturing 
Company, is quoted by the St. Louis Globe-Democrat with some 
very shrewd and sensible remarks about the growth of electric 
lighting and of motor service. 


The Consolidated Electric Light & Power Company, 
Kansas City, Kan., are adding a 100h. p. Armington & Sims engine 
and a Thompson indicator, both being supplied by the Pond Engi- 
neering Company, of St. Louis. 


Naperville, Ill., desires to have her streets illuminated with 
are or incandescent lights, but hesitates abcut giving a contract 
that would justify any one in investing the required amount of 
capital in a central station plant. 


Red Oak, Iowa, voted on last Tuesday to grant a franchise to 
any responsible company that would install an electric light plant. 
The proposition to bond the city for $10,000 to install a municipal 
plant was defeated by a large majority. 


Professor F.S. Jones, of the Minnesota State University, 
has returned from a tour in Europe, where he purchased a number 
of special electrical instruments for the department of electrical 
engineering, which will be opened this fall. 


W. H. Gordon, of Chicago, an ex-member of the Board of 
Trade, is about to join the electrical fraternity in New York. Mr 
Gordon will confine himself to certain electrical specialties, having 
secured an agency from several manufacturers. 


Mr. J. C. Kenney, supply agent of the Central Union Tele- 
phone Company, Chicago, reports that some three hundred tele- 
phones have been shipped out during the month, and that there is 
every indication of a continued increase in business. 


D. A. Andrews, Jr., of the well-known supply house of Pet- 
tengill, Andrews & Co., Boston, has been making his headquarters 
j at the Grand Pacific during the week and arranging for ample 
| space for an exhibit in the World’s Fair to be held here in 1892. 
The Vincennes, Ind., Electric Light and Power Com- 
| pany are installing a 30 arc-light Thomson-Houston apparatus as 
| an addition to theit incandescent plant, which Mr. W. IIL. Frund has 
| operated to the perfect satisfaction, financially and otherwise, of 
| the stockholders. 
The Breckcnridge Dynamo and Motor Company has 
| been incorporated for the purpose of dealing in _dynamos, motors 
| and general electrical machinery, The directors of the company 
are: J, 8S. Lynch, Stetson Leech,and W.F. Reed, with offices in 
Denver, Colorado. 


George A. Mayo, Rockford, IL, reports having sold two 500- 


| light Mayo incandescent dynamos to a Canadian firm at Montreal, 





pany, Rockford, IL, also one 10-light Mayo arc plant and a 1 h. p., 
220-volt Mayo motor to Rockford parties. 


The Star Electric Company, Toledo, O., has recently been 
organized by Mr. N. C. Stevens, whose connection with the Thom- 
son-Houston plants in both Quincy and Toledo has resulted in great 
gain to both companies. The new company will deal in electrical 
supplies, and contract for wiring and general construction work. 


Mr. Walter E. Crane, 421 Thirteenth avenue, 8S. E., Minne- 
apolis, is enjoying excellent success with the Baker ‘‘Common-sense”’ 
oil filter, which has been noted in your columns. It is an excellent 
little appliance and does its work admirably. The Evanston, Wyo., 
Electric Light Company, who are among those using it, say that it 
is doing good work for them and that it soon pays for itself. 


The Edison-Villard Dlluminating Company have with- 
drawn their application for a franchise from the Milwaukee, Wis., 
city council, and a new company, made up exclusively of Milwaukee 
capitalists, has been formed by Charles F. Illsley, Charles Ray and 
| D. M. Benjamin, and named the Edison Electrical Illuminating 
| Company of Milwaukee. The capital stock is $500,000, divided into 
5,000 shares. 


The Thomson-Houston Electric Company have sold 
through their Chicago office the following list of arc and incandes- 
cent apparatus: The Perry, Indianapolis, Ind., Electric Light Com- 
pany, 1,300 alternating incandescent; Cornish, Carters & Green, 
Fort Atkinson, Wis., 100 direct incandescent; Omaha Republican, 
| 100 are; Atchison, Kansas, Gas Company, 650 alternating incandes- 
cent; Hill City Electric Light Company, Vicksburg, Miss., 650 
alternating; Hobbs, Wall & Co., San Francisco, 30 arc. 

Telephone Quotations.—Col. 8. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks 
as follows: 











| CRM sdyh es cnc estes $305@$310 | Cumberland...... ...... $ 68@ $70 
Central Union.......... 58@ ! We MR siied is isd see .. 114@ 116 
I Sire 54s int ceeds 84@ 85! Bell of Missouri......... 150@ 152 
Great Southern......... 32@ 33| Iowa Union............. 24@ 25 

tc. .. rer 36@ 38] Missouriand Kansas .. 59@ 60 
Rocky Mountain Bell.. 40@ 42 





Electric Club Notes: H. W. Frund, of Vincennes, Ind.; V. R. 
| Lovell, Casselton, Wis.; E. Sonntag, Evansville, Wis.; F. L. Gould- 
| ing, Washington, D. C.; E. E. Davidson, St, Paul, Minn.; A. H. 
| Reese, St. Louis; F. H. Pond, St. Louis; F. Sargent, New York; D. 
| L. Davis, Salem, Ohio; Chas. D. Shain, Cincinnati, Ohio; D. A. An- 
| drews, Jr , Boston; H. M. Dunn, Baltimore, Md.; and H. E. Chub- 
| buck, E. T. Thomas and Theodore Trays, of Springfield, Ohio, were 
| entertained at the club rooms during the last ten days. 


The East Cleveland, Ohio, Electric Railway Company 
have given an order to Mr. J. H. Shay, of the Charles Munson Belt- 
ing Company to furnish six 15-inch belts each 70 feet inlength. Mr. 
Shay nas also received the order for belting up the new station for 
the Water Power Cumpany, at Kankakee, IIl,; and while attending 
the convention at Niagara Falls, secured an o der from C. R. Hunt- 
ley for 200 feet of 12-inch dynamo belting for the Brush Electric 
Company, Buffalo, New York. 


The lronwood, Mich., Electric Light Company, in 
making the interesting installation referred to in the issue of THE 
ELECTRICAL WORLD of August 10, will use Simplex wire for all out- 
side work ano the copper wire bearing the new rubber insulation 
lately placed on the market by the Simplex company for interior 
wiring, where the conditions to be met and overcome require a 
special insulation that is not affected by powder fumes, mining 
gases, or the dripping thereon of water saturated with 64 per cent. 
of magnetic iron. The orders for these wires were secured by 
George Cutter, of Chicago. 


East St. Louis & St. Louis Electric.—This company has 
received a charter in Illinois to build a railway to be operated by 
electricity from a point on the Illinois & St. Louis bridge, where 
the same is intersected by the boundary line between the States of 
Illinois and Missouri, thence easterly to and through the city of 
East St. Louis, thence to the National Stock Yards in St. Clair 
County, lil. The capital stock is $100,000, and the principal office is 

located at East St. Louis. The incorporators and first board of di- 
| rectors are C. C. Carroll, Henry C. Latham, S. A. Barton, R. R. 
PowellandC E. Lacland, all of Springfield, Il. 








The Bay County Electric Light Company, at Bay City, 
Mich., have contracted with the Keystone Electric Company, Chi- 
cago, to install a 750-light Westinghouse alternating incandescent 
plant, and 70 are lights of the Waterhouse system, all for com” 
mercial lighting. A steam plant of two steel boilers, a 130 h. p. 
Westinghouse compound condensing engine, and a Worthington 
condenser will also be erected, while the Racine Hardware Com- 
pany’s fuel oil system will be used, exhaustive experiments having 
proven it to be of economical value. E. E. Keller, of Chicago, will 
superintend the entire construction of the plant. 


The City of Marquette, Mich., has contracted with the Key- 
stone Construction Company, Chicago, for the installation of a 750- 
light Westinghouse plant to be operated by water-power, which is 
also owned by the city. The prominent features are that the power 
station is located over four miles from where the first lamp is 
placed, and that in the various circuits, including main and service 
wires, there will be nearly nine tons of copper, the total amount 
being made thus heavy in order to reduce the total loss to less than 
ten per cent. at fullload. The construction of this plant is under 
the supervision of Mr. E. E. Keller, of Chicago. 


Mr. E. D. Goodwin, manager of Chicago branch of Lodge, 
Davis & Co., informs me that, owing to the unexpected increase in 
their Chicago business since the opening of their store on March 1, 
they have found their present quarters at Lake and Canal streets 
entirely too small to carry the necessary stock of machine tools. 
They have, therefore, secured the extra large double stores, Nos. 
68 and 70 South Canal street, near Madison, which will give them 
7,000 feet of floor space, enabling them at all times to keep in stock 

| a complete line of their improved machine tools, including engine 
lathes, shapers, planers, drill presses, radial drills, milling macbin- 
ery, plain, back-geared and universal; turret, Fox and speed lathes, 
and, in fact, all tools necessary for iron and brass working outfits. 


Supply Men and the Conventions.—The conventions of 
the Nationa] Electric Light Association and the National Telephone 
Association are usually attended very largely by the supply men, 
who appreciate the value of acquaintances formed there, though, as 
a rule, orders for supplies are seldom secured during the time 
the meetings are being held. Buta friendly feeling is started, and 
requires but slight cultivation to be a benefit both socially and com- 
mercially. This point is quite well shown in the experience of a 
Chicago wire man who met for the first time three gentlemen at Ni- 
agara Falls, and to each of whom he gave a sample of his insulated 
wire. At the close of the meeting he went east with the New York 
| delegation, and on,returning to Chicago he found that each of the 
gentlemen referred to had kindly mailed him large orders for the 
| weather-proof wire made by the Ansonia Brass and Copper Com- 
| pany. 

Rolling Fluid Metal.—Whatever tends to reduce the cost of 
the manufacture of any part of the material employed in the con- 
| struction of electrical apparatus is presumably of interest to elec- 





Cincinnati, O., 50 arc; Warsaw Milling Company, Warsaw, IIL, 35 one 100-light incandescent plant to the Forest City Furniture Com | tricians. Thus I note that the process of obtaining sheet metal by 
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pouring the fluid directly on the rolls is a practical and commercial 

uccess so far as solder is concerned, and further note that the 
same principle is to be applied in the manufacture of iron and steel 
sheets, rods, etc., the result of experiments having warranted the 
investment of the necessary capital for the erection of the roqui- 
site plant. This new process isthe joint invention of Edwin Nor- 
ton and John C. Hodgson, of Maywood, Ill , and is expected to revo- 
lutionize the old methods and to reduce the cost of such material 
fully forty per cent.; but its practical operation for any length of 
time has thus far been confined to the turning out of sheets of solder 
of any width and .015 of an inch in thickness, 


The Alternating System.—The great faith placed by experts 
in the perfect adaptation of the alternating system for economically 
supplying current for long distances is quite forcibly shown in the 
interesting installation now being made by the Peninsula Electric 
Light and Power Company, at Torch Lake, Mich., where the power 
station is now approaching completion. Itis the intention of the 
company to furnish both arc and incandescent lights to the resi- 
dents in each of three towns situated about six miles distant, in 
different directions from the station, namely: Calumet, Linden and 
Red Jacket, and a sufficient number of lights have already been 
subscribed for to warrant the immediate installation of 200 are and 
2,600 incandescent lamps of the alternating ty pe made by the Thom- 
son-Houston Electric Company, whose constructing engineer, Mr. 
F. N. Bosson, is now superintending the work. Mr. Bosson states 
that some of the incandescent circuits now under construction will 
be the longest in the country, yet only requiring a loss of less than 
10 per cent. Roebling’s weather-proof wire will be used. A steam 
plant is being installed, the engines being two of the Williams 
compound condensing type. The operation of this plant will be 
watched with much interest by several parties who contemplate 
similar installations in the mining regions. F. DE L. 


EVANSVILLE, IND., Aug. 27, 1889. 
The Louisville Amphitheatre Anditorium was lighted 
a few nights since, as a test, and everything proved a complete suc- 
cess. They havetwo Fort Wayne Jenney incandescent dynamos 
of two hundred and fifty 16 c. p. lamps capacity each, and a 30-light 
arc machine of the same make. 


The Central Thomson-Houston Company have just 
completed a plant of incandescent lights at the Hominy Mill, 
Evansville, Ind., whick is giving great satisfaction, and will be 
followed by a few more, among the other mills. 


The Evansville Gas and Electric Light Company are 
now furnishing light at the St. George Hotel, replacing their Wes 
ton dynamo by the alternating current supplled from the central 
station. 


Mr. George Hoag, the superintendent of the Evansville Gas 
and Electric Company, is making a few changes at the station, 
which he thinks will be the most complete central station in the 
Southwest. He has just installed a Ball engine of 200 h. p., making 
in all 3 engines of 500 h. p. capacity. The plants now eonsists of 6 
are dynamos of the Brush system of forty 2,000 c. p. lamps each, 2 
Westinghouse alternating dynamos of 750 lights each, and a feature 
not to be found in another electric station in this country, a young 
lady who does all the sketching of the circuits and other arawings 
peculiar to electric work, and who is 4s familiar with all the details 
of construction as the superintendent himself. F. 








MARSHALL, Texas, Aug. 25, 1889. 


Mr. T. F. Herbert, formerly Superintendent of the Marshall 
Electric Light plant has gone to Fort Worth to take charge of the 
Westinghouse plant there. 


The Sherman Oil and Cotton Company, Sherman, Texas, 
are putting in a Westinghouse alternating plant of 750 lights | 
capacity, using cotton seed hulls for fuel. This company will also 
furnish power for the electric street railroads which are now being | 
constructed. 


The Phoenix Electric Company, Marshall, Texas, Mr. J. 
H. Gates, President, have sold their electric light plant to the Mar- | 
shall Gas Light Company, the consideration being $16,500. These 
companies have been selling light for the last six months on the 
basis of four for a dollar. It was evident the electric light had come 
to stay, as the electric light people have struck their tents with 
plenty of shot in the locker. 

Mr. J. H. Gates, the General District Agent of the Westinghouse 
Company in the Southwest is putting up a large incandescent and 
arc plant for the Denison, Texas, Electric Light and Power Com- | 
pany. This company will use Westinghouse compound engines of 
130 h. p. each, two of which are in position and ready to turn the | 
plant Sept. 15. The company will furnish power during the day 
from Westinghouse dynamos. Mr. J. H. Gates is putting up a plant 
of 750 lights capacity of the Westinghouse alternating system for 
the Texarkana Gas and Electric L ght Company. This plant is 
located by the side of a lumber mill, where fuel costs practically 
nothing. The work isin charge of Mr. E. N. Maxwell, President. 


ENGLISH NOTES. 


[From Our Own Correspondent |} 
LONDON, August 21, 1889. 

A Searching Light.—Everything is fair in love and war, but 
when sham warfare and real love get mixed up together, this old- 
fashioned axiom hardly holds good. Atleast so, we should imag- 
ine, thought those frolicsome sailors ashore, who where sporting it 
with their lady loves on Dunmore Island the other night, during a 
cessation of hostilities on the Irish coast. Prince George of Wales, 
who commands one of H. M. torpedo boats, caused the search lights 
to be turned on to the scene at 11 P. M., much to the discomfiture of 
the Dunmore lasses, who, hurriedly deserted by their swains, vainly 
strove to hide themselves from the young prince’s too curious in- 
spection, though much to the amusement of His Royal Highness 
and the erew remaining on board. 


The Metropolitan Electric Lighting Schemes.—It is | 
satisfactory to be able to report that at last the bills relating to 
the electric lighting of the metropolis have passed the House of 
Lords, and now only await the formality of the royal assent. The 
threatened opposition in the Upper House was not very formidable, 
and was chiefly of an internecine character. ‘The St. James 
and Pall Mall Company made a_ despairing effort to 
secure immunity for two or three years at least from | 
the competition of the Deptford colossus, and _ the/| 
Westminster Syndicate, after allowing the Westminster Electric | 
Supply Corporation to fight its way at great expense to the House | 
of Lords, there vainly tried to veto its scheme. Ac the debate on | 
the third reading on Thursday last, Lord Crawford printed out in | 
a very emphatic manner the unworkable nature of the clauses in 
the bills relating to meter and main testing, and in doing so deserves | 
the thanks of the entire industry. 


The Electric Lighting Boom.—Already the number of | 


notices for provisional electric lighting orders served on local au- 
thorities amount to nearly five hundred, and the cry is, still they 
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come. It is true that more than one hundred of these have refer- 


Southern Notes.—The aldermen of Franklin, Tenn., have de 


ence to metropolitan areas, but the attention directed to provincial | cided to light the town by electricity.—R. J. Edenfield, Waynes- 


towns is not merely unprecedented but quite beyond expectation, 
and embraces pretty well the whole kingdom from Penzance to | 
Aberdeen and from Cork to Derry. Of course, many of these 
applications are mere feelers, and some of them are put 

forward by companies which have not yet given them- 
selves a_ title. Foremost among the applicants is the 
Houge-to-House Electric Lighting Supply Company, between which 
and its off-shoot companies responsibility attaches for no fewer than 
204 notices—decidedly the lion’s share of the business, with by no 
means the lion’s share of reputation; and a good dealof uncer- | 
tainty consequently still surrounds a very large proportion of the 

undertakings, which these figures seem to denote. In several in- 

stances the local authorities themselves have made applications, 

and the question is now being forced upon their attention in every 

direction. The probable result will be that local authorities will 

secure for themselves the rights conferred by a provisional order, 

if only with the idea of excluding outsiders and preventing the 

creation of powers within local jurisdiction. 


The Julien System in Brusse)s.—In a paper recently read 
by M. Michelet, Director of the Brussels Tramway Company, on 
the occasion of a visit to that city of a party of engineers, some very 
significant figures were given with regard to the cost of the Julien 
system. Experiments have now been going on for over two 
years witn three cars fitted with Julien accumulators, 
and although the wumber of cars is small, every. care 
was taken to make the test a _ reliable one for _ the 
purpose of deciding as to the relative cost of electrical and 
annual working. The result of the two years’ working is, accord- 
ing to M. Michelet’s figures, unsatisfactory to the advocates of 
storage-battery traction. The cost of working the Brussels two- 
horse cars is 24ed. per kilometre; this includes shed renewals, and 
the working of the same lines by the electric cars comes to about 
the same: but as maintenance of stationary engines, inventor’s roy- 
alties, depreciation and other items are not included in the latter 
figure, the result isa serious loss on the electrical working. As 
regards this particular case, it is, however, fair to say that the 
Brussels linesare badly laid and the gradients are steep; it must 
also be remembered that while the estimate for horse-car working 
relates to a complete system, the electric car estimate is only based 
on the perfomance of three cars. However we may explain the 
figures away, the fact still remains that storage battery traction 
has again failed to give satisfaction toits users, in striking con- 
trast to the news from Boston, where the overhead system seems 
about to carry all before it. 


THE TELEGRAPH, 


Tampa, Fla.—The city has adopted the Gamewell fire alarm 
system. 

The Gulf of Corinth submarine cable is reported to have 
been broken by a severe earthquake felt throughout Greece on 
Aug. 26. 














The International Graphophone.—The articles of incor- 
poration of the International Graphophone Company were filed on 
Aug. 26. in the New York County Clerk's office. The company scts 
its capital stock at $5,000,000, to ‘be divided into 50,000 shares of 
$100 each. Among the trustees are Charles C. Howard, George 
Hyatt, P. F. Vaughan, E. D. Phillips, and W. H. Richter. 


Commercial Cable Stock.—A certificate was filed in the 
County Clerk’s office last week showing that the capital stock of 
the Commercial Cable Company has been increased from $6,000,000 
to $10,000,000. It is signed by Directors John W. Mackay, George 
S. Coe, Hector De Castro, A. B. Chandler and J. de Castro. The 
stock is issued to take up outstanding bonds, and was determined 
upon a year ago. Not all of it will be necessary for the purpose. 

The Courtoune Telephote.—An exchange item says: “ It is 
given out in scientific circles that Mr. Edison’s sudden visit to 
Paris is directly connected with the invention of the telephote by 
M. Courtoune, the well-known French inventor. Edison has for a 





| long time promised an apparatus which will enable people to see 
| at long distances just as the telephone enables them to hear far off 


sounds and movements. This, it is claimed, is accomplished by the 
tele phote, and it will further, it is averred, transmit luminous vi- 
brations through any kind of obstacle on a wire for hundreds or 
thousands of miles. Courtoune promises to give full details of his 


| discovery, as well as public experiments, inside of two months.” 


Affidavit Wilbur Dies in Denver.—Lyanus F. Wilbur, per- 
haps the most important witness in the government's suit against 
the Bell Telephone Company, was found dead in bed at Denver, 
Death evidently resulted from hard drinking 
Wilbur was chief clerk in the electrical department of the patent 
ottice at the time the Bell telephone model was submitted and 
patent appli d for. Subsequently Wilbur alleged having been 


| bribed by the Bell people, but denied this on the witness stand, 


causing the government a setback in its presentation of the case. 


| Pending the trial of the Bell case Wilbur was placed in charge of a 


secret service officer, who brought him to Colorado in hopes of 
breaking him of the drinking habit. In this the officer was suc- 
cessful for a time, but he finally lost control of his ward. 





THE ELECTRIC LIGHT. 


The Brilliant Electric Light Company will make applica- 
tion for a charter. The company will establish a plant in Allegheny, 
Pa., and as soon as the charter is obtained will proceed with the 
erection of the necessary buildings. 

A New Train Signal.—The electric light at Mastic station, 
Alameda, has had a fashion for some time past of going out when 
the train passes, the car wheels upon the rails in some way opening 
or grounding a current. After the train passes the light begins to 
burn again, —Pacific Lumberman. 





A Fatal Shock from the alternating current was received last 
Monday by Mr. D. Henry at the East River Electric Lighting Com- | 
pany’s station. Mr. Henry was fixing some connections, when he 
slipped off a ladder and fell against the terminals on the switch- 
board. Doctors from Bellevue Hospital had him under treatment 
for about two hours, but, unhappily, they could not restore respira- 
tion. 

The Wilmot & Hobbs Manufacturing Company, of 
Bridgeport, Conn., say: ‘‘We are putting in a 250-light incandescent 
plant of the United States system. Weare running up to9 P. M. 
every day, and anticipate soon starting up 23 hours per day in 
order to get out our contracts promptly. Weare very busy both 
in the cold rolling of steel and in the manufacture of light and 
heavy press, drop and draw bench work, made from steel, copper | 





and brass.” 


boro, Ga., will put in a small factory incandescent plant.—The 
Columbus, Ga., Electric Light Company are putting in Thomson- 
Houston apparatus.—The Hill City Electric Light Company, Vicks- 
burg, Miss., is putting in an incandescent plant.—Mr.W. S. Brooks, 
of Milledgeville, Ga.,will buy a plant for his oil mill.—The Roanoke, 
Va., Electric Light and Power Company will probably increase tne 
capacity of their plant. 





APPLICATIONS OF POWER. 


Danville, Va.—The Danville Electric Railway Company are to 
improve and extend. 

Knoxville, Tenn.—The Fountain Head Railway Company 
have been granted right of way for an electric road. 

Houston, Tex —The Houston Belt and Magnolia Park Rail 
way Company have begun work on their electric equipment. 

Lexington, Ky.—The Lexington City Railway @ompany is 
getting ready to adopt electric power, and will amend its charter. 

Nashville, Tenn.—The Main Street & Lischey Avenue Street 
Railway Company and the Nashville & Edgefield Street Railway 
previously reported to change to electric roads, will consolidate. 

Macon, Ga.—The Macon City & Suburban Railway Company 
have contracted with the Thomson-Houston Company for 8 cars 
and 10 miles of overhead construction, to be in operation by Oct. 24. 

The Owensboro, Ky., Street Railway Company have 
asked the city council for a franchise to operate by electricity in 
stead of horses, and should they get it, as they probably will, they 
will proceed to equip immediately. 








PERSONALS, 


Mr. F. H. Beed has resigned his position with the Daft Elec- 
tric Light Company. 

Mr. L. W.Serrell, Jr., has been appointed mechanical engi- 
neer in change of the Daft Company’s factory at Marion, N. J. 


Dr. J. E. O’Brien, of Scranton, Pa., contributes to the Sep- 
tember Century a highly interesting illustrated article on “‘ Tele 
graphing in Battle.” Dr. O’Brien and his well-known brother, Mr 
R. O’Brien, W. U. superintendent at Scranton, bore their part 
bravely in the great struggle, the record of which in the Century 
would centainly have been incomplete without the story of the 
work and heroism of the U. S. Military Telegraph Corps. 


Mr. R. O. Heinrich, the electrician, lately associated with 
J. W. Queen & Co., of Philadelphia, has been selected as Pro 
fessor of Electrical Engineering for Lehigh University. The trus 
tees of that institution have determined to foster the study and t 
develop the one year course already existing. Quite a number o 
good men have come from Lehigh, including Mr. Stillwell, of th 
Westinghouse Company, and Mr. Parshall, of the Sprague Com 
pany, and Professor Heinrich is himself a Lehigh man. Professo 
Heinrich will have charge of the electrical laboratory and o 
electrical engineeringin general, and it will be his endeavor to 
make the laboratory, for which there isa large appropriation, the 
success in its line that the well-known Lehigh chemical laboratory 





already is. Wecan heartily congratulate both the university and 
Professor Heinrich on this new connection, which is so full of 
promise. 





MISCELLANEOUS NOTES 


The Richter Electric Construction Company has been 
incorporated at Alexandria, Va., with a capital stock of $1,000,000. 
Mr. C. Richter, of Camden Town, N. J., is President; H. L. White, 
of Somerville, Mass.. Treasurer, and A. G. Gray, of Brooklyn, N.Y., 
Secretary. 

The Pratt Flectro-Medical Company, of Chicago, has been 
incorporated for the purpose of buying, selling, manufacturing, and 
dealing in all kinds of electro-therapeutic goods and appliances; 
capital stock, $100,000! incorporators, Harry P, Pratt, Samuel 8. 
Parks and Eben F. Runyan, Jr. 

The Taper Sleeve Pulley Works, Erie, Pa., recently dida 
very quick piece of work in supplying a big new driving wheel for 
a paper mill in Erie, whose iron wheel had burst. The new wooden 
wheel measures 168 inches in diameter, 42-inch face, drives a 40- 
inch belt and transmits 500 h. p. The wheel was built and started 
within a week. The main pulley in the mill, 84-inch diameter, 
built by the Taper Sleeve Pulley Works, has been running five 
years. 





Saving Second Grade Ores.—The Edison Iron Concentrating 
Company,whose works are being perfected at Humboldt, have taken 
a lease of the Spurr Mining Company, carrying the right to remove 
the stock and rock piles and to mine the second grade ores, so much 
of which exists upon the property. A side track has been put in, 
and the work of assorting has already commenced, the best being 
shipped direct to the market, while the balance will be sent to the 
works at Humboldt for treatment. This disposed of, the work of 
mining will be commenced. A.C. McConnell, who has charge of 
the work, informs us that the plan of separation has been demon. 
strated feasible beyond any question, though some time has been 
required in adopting machinery to the work.—Negaunee (Mich.) 
Herald. 

The Niagara Hydraulic Company.—A dispatch from 
Washington, D. C.. of Aug. 25, says: The directors of the Ni- 
agara Hydraulic Electric Company met at Alexandria, Va., on 
Friday to listen to a proposition from the attorney of Mr. Cornell, 
the representative of the New York capitalists who are expected to 
furnish the money to make the experiments which the Canadian 
Government has authorized. No satisfactory arrangement was 
made, and another meeting will be held on Wednesday, and an- 
other proposition submitted. This is the scheme for which the Al- 
bany Legislature refused to granta franchise. The experiments 
which are to be made in Niagara River above the Falls will be ex- 
pensive, and the Canadian Government exacts a heavy royalty 
annually for the privileges granted. 


New York Underground Work.—Commissioner of 
Public Works Gilroy has sent to all of the gas, steam 
and subway construction companies letters similar to th 
one he sent last week to the mayor as chairman of th 
Board of Electrical Control. He inclosed a copy of th 


| list of streets about to be repaved and added: These repavements 


will be put under contract as speedily as possible, and, in order that 
they may remain undisturbed on account of underground construc- 
tion as long as possible, your company is called upon to proceed at 
once with all the work required or contemplated in connection with 


| its service, including new mains and connections. No permits to 
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open these several streets and avenues for the purpose of laying 
new mains will be granted after the new pavements are laid, and 
permits for repairs will be issued only in cases of absolute and im- 
mediate necessity. 

Electricity Instead of Sand.— A special dispatch from 
Reading, Pa., of Aug. 26, says: “A series of experiments with a 
new electrical appliance for increasing the tractive power of loco- 
motive engines has just been successfully concluded by Elias E. 
Ries, of Baltimore, on the Philadelphia & Reading Railroad, west 
of this city. The trials were made on the Frackville grade, one of 
the steepest on the Reading system, and were pronounced emi- 
nently satisfactory in every respect. The apparatus consists of a 
small dynamo and engine mounted upon the locomotive and fur- 
nishing an electric current, which is passed forward to the rear 
driving-wheels, through that portion of the track rails lying be- 
tween them. The passage of the current into the wheels and back 
causes an increased friction between the wheels and the rails, 
which is claimed to be far superior to that obtained by sanding the 
tracks, and enables the locomotive to draw a much heavier train, 
without regard to the condition of the track, than is at present pos- 
sible. The Frackville grade averages 185 feet to the mile, and with 
the dynamo running and a train of forty five cars attached to the 
locomotive, the ascent was made in twenty-eight minutes, while | 





without the current a trip over the same ground with the same 
train behind required fifty-five minutes. The current used is low 
tension, and the increased traction obtained is under complete con- 
trol by the engineer. The invention is regarded as an important 
one by railroad men here. 





"BUSINESS NOFICES 


Battery Cut-Out.—Attention is called to a simple device fot 
disconnecting gas-lighting batteries if accidentally grounded. It is 
cheap, sensitive, never needs watching, and has no clockwork to be 
kept wound. Terms furnished by the Electric Supply Company, of 
Syracuse, N. Y., No. 105 South Warren street. 

Patterson, Gottfried & Hunter (Limited), 146-148 Centre 
street, carry a complete stock of ‘Brush copper, celluvert fibre 
oiled paper, hard rubber, rod and sheet brass, brass, copper and iron 
wire, self-hardening tool steel, set and cap screws, machine bolts, 
machine and wood screws, taps and dies, files and twist drills 
blowers and forges, machinery, tools and hardware, gear wheels 
wood pulleys, shafting hangers and belting. General factory sup- 
plies. 








A Fishkill-Corliss Steam Engine of 1,000 h, p., embracing 
all the latest improvements, is now under cons ruction at the 
works of the Fishkill Landing Machine Company, at Fishkill-on- 
the-Hudson, N. Y., for the new grain elevator of the New York 
Central & Hudson River Railroad Company, located at Sixty-third 
street, New York City. The engine is upright, with the cylinder at 
the top, and is furnished with air-pump and condenser. The band 
wheel is to be 18 feet in diameter, and wili weigh about 35 tons. The 
engines for many of the largest elevators in the country have been 
built by the Fishkill Landing Machine Company. 


The Ball Engine Company, of Erie, P1., manufacturers of 
the Ball engine, report the following shipments for August to 
date: Edison Electric Illuminating Company, Brooklyn, N. Y., two 
300 h. p. each; Queen City Electric Company, Cincinnati. one 150 h- 
p.; Helvetia Silk Mills, Paterson, N. J., one 50 h. p.; Brooklyn Street 
Railway Company, Cleveland, O., one 125 h. p.; St. Clair Hotel, Cin- 
cinnati, O., one 25h. p.; Cincinnati Hospital, Cincinnati, O., two 35 h, 
p. each; Plattsburg Electric Light Company, Plattsburg, N. V., two 
100 h. p. each; Marietta Electric Light Company, Marietta, Ga., one 
25h. p.; A. M. Young, Cattskill, N. Y., two 100 h. p. each; Central 
Passenger Railway Company, Louisville, Ky., one 150 h. p.; Pioneer 
Iron Works, Cienfugos, Cuba., one 60 h.p.; Metropolitan Street Rail 
way Company, Portland, Ore. one 100 h. p. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. S. PATENTS ISSUED AUGUST 27, 1889. 


409,675. Electric Signal Receiving Instrument; Stephen 
Dudley Field, of Stockbridge, Mass. Application filed May 16, 
1889. It is proposed to superpose upon a practically closed mag- 
netic circuit an open electro-magnet circuit, in which the vibrat- 
ing to e is located, and arrange these two magnetic circuits 
relatively that the currents flowing around the poles of the open 
electro-magnetic circuit will cause more or less lines of force to be 
deflected from the closed or practically closed magnetic circuit. 
The number of lines so deflected bears a very close relation to 








409,675. SIGNAL RECEIVING INSTRUMENT. 


the electrical energy employed to produce such deflection, and a 
larized instrument having what may be termed a self-adjust- 
ng or automatic polarization is obtained. 


409,678. Electric Belt; Charles Everett, of Denton, Tex. 
Application filed April 14, 1886. The novelty consists in the con- 
struction of the voltaic piles and in their combination with each 
other and the belt. 


409,689. Lightning Arrester; Hermann Lemp, of Lynn, 
Mass. Application filed Jan. 19, 1889. The object of this inven- 
tion is to avoid the sacrifice of electrical enerey which would 
ordinarily arise from the self-induction or reactive effects of the 
coils of the electro-magnet constantly in circuit. The invention 
consists essentially in the combination, with the magnet, of a 
neutralizing opposing, or differential coil placed in circuit there- 
with and operating to kill, neutralize or oppose the effects of 
said magnet’s coils, thereby killing their self-induction. When 
the magnet is required to act, the opposing coils are shunted or 
thrown out of action automatically or by any desired mechanism. 


40¥,714. Induction Coil; Elihu Thomson, of Lynn, Mass., 
Assignor to the Thomson-Houston Electric Company, of Conn. 
Application filed Feb. 12, 1887. The combination, with an elec- 
tric coil, of an envelo ing iron mass consisting of a bundle of iron 
»lates passing through the axis of the coil and around the outside 
hereof, together with a bundle of sheet iron plates insulated 
from one another and fitting into the space between the extensions 
of the first-named iron mass and forming a butt joint with edges 
of the plates making up such mass. 


409,752. System of Electrical Distribution for Rail- 
ways; William J. McElroy, of Pittsburgh, Pa. Application filed 
Oct. 16, 1886. In a system of electrical distribution for railways, 
the combination of an insulated or covered main conductor 
having normally open-circuited branch conductors with exposed 


| 
he 





410,049, ELectric DuMMy ENGINE. 


terminals or contact plates, a slot parallel with the zellway and 
adjacent to said plates, and mechanically operated switches inter- 
posed for making and breaking electrical connection between the 
conductor and the exposed contact plates and aceessible only 
through said slot. 


409,736. Telephone Keceiving Instrument; Robert 
D'Unger, of Chicago, Ill. Application filed Jan. 15, 1889. By this 
construction the phragm forms one pole of the magnet, the 
other pole being the end of the bar adjacent to the diaphragm. 


409,738. Coin-Operated Induction Coil; Jobn H. Elfer- 
ing. of Cnleage, fil. Application filed Oct. 6, 1888. Details of con- 
struction. 


409,755. Station Box for Watchmen’s Time Detectors; 
James E. Richards, of Cedar Keys, Fla. Application filed June 
1, 1889. Consistsin the employment of a clock movement which 
automatically presents at an opening in the external case of the 
station box different parts of a web. of paper. upon which the 
watchman writes his name and the time when he wrote it. 


(1) 409,756. Electric Railway Crvus-ing; (2) 409,757. 
Underground Conduli for Electric tallways; Elias E. 
ae, of Baltimore, Md., Assignee by direct and mesne assign- 
ments to Ries & Henderson, of same place. Applications filed (1) 
Oct. 8, 1885; (2) Sept. 24, 1887. A c ng for an electric railway 
having two jutersecting interior conduit openings containing elec- 
tric conductors interrupted at the point of the said intersection, 


said conductors being bent or looped away from the line of travel, 
in combination with a dependent bar provided with a yielding 
adjustable yoke carrying current collectors. (2) Consists essen- 
tially in the arrangement of a conduit structure carrying main 
and working conductors, the former being protected and insulated 
7 the conduit, while the latter are laid in sections along the line 
of travel of the current collectors. The main conductors carry 
the outgoing and return current from the generating station, and 
the working and exposed sections are in circuit, severally, with 
the main conductors by a branch shunt or loop. 


409,775. Electric Railway 3 Sebastian Ziani De Ferranti, of 
Hampstead, County of Middlesex, England. Application filed 
a 24, 1888. Patented in England Sept. 13, 1887. In an electric 
railway or transportation system, the combination of relatively 
short sections of conductors, from which the motors are fed from 
circuits of comparatively low tension, a circuit supplied with 
high tension alternating current, converters interposed between 
the section of conductors and the high tension circuit, and circuit 
making and breaking devices controlled by the train when upon 
asection of conductor, by which the converters are thrown into 
and out of action. 


409,815. Electrically Propelled Vehicle; Richard N. Al- 
len, of Cleveland, Ohio. Application filed May 22, 1889. In an 
electric motor car, the combination, with one of the car axles pro- 
vided with a friction disc, of a motor the armatureshaft of which 
is provided with a friction disc, a yielding frame carrying friction 
disc arranged to ey connect the discs of the car axle and 
the motor shaft, and connections between said frame and the car 





409,736. TELEPHONE RECEIVER. 


body by which the disc of the frame may be applied to the other 
discs with the desired pressure. 


409,929. Incandescent Electric Lamp Socket; James 
\v. Collier, of New York, N. Y. Applica ion filed June 10, 1889. 
A non-conducting holder having socketed main wire contacts and 
their permanent connections molded and embedded within its 
body and provided with non-conducting cap. 


409,968. Electric Penholder; William C. Holmes, of 
Waterbury, Conn., Assignor of one-half to Charles L. Holmes, of 
same place. Application filed Feb. 11, 1889. In a penholder, the 
combination, with a hollow shell, of a therm-opile having certain 
portions of its elements extending to the exterior of the holder in 
poustee to contact with the hand when the pen is in use, so as to 

energized by the heat of the hand. 


410,007. Secondary Battery Electrode; James J. Mc- 
Loughlin, of Philadelphia, Pa. Application filed July 10, 1889. 
A secondary battery electrode, composed, essentially , of two lead 
plates and a ay a and baked plate of active material 
clamped between them. 


410,013. Electric Pendulum Clock; Albert L. L. Par- 
celle, of New York, N. Y. Application filed April 27, 188. Re 
newed July 18, 1889. The object of the invention is to provide a 
new arrangement of switch actuated by the pendulum to control 
the circuit of such character that uniform contacts are main- 
tained and wear of parts diminished and compensated, and to 
provide a clock actuated by an electrically driven pendulum with 
a sweep second hand. 


410,037. Electrode for Secondary Batteries; Frederick 
H. Smith, of Baltimore, Md. Application filed April 3, 1889. A 
plate or electrode for secondary tteries, consistin of tubular 
pieces of lead oxide or other active material or lead sponge or 
other material conditioned to become active, held in a matrix of 
lead or other conducting material which is cast around and be- 
tween said pieces. 


410,049. Dummy or Motor Engine ; Jean Van Gestel, of 
New York, N. Y. Application filed Sept. 12, 1888. A motor 
located on a rigid frame secured to the truck ofa car, in combina- 
tion with one right and one left worm gear running normally 
loose, each on its own shaft, and clutch mechanism for connect- 
ing either of the loose gears to the motor shaft, as desired, 
whereby the car may be run in either direction at the will of the 
attendant without reversing the direction of the motor. 


410,053. influence Machine; Robert Voss, of Berlin, Ger- 
many, Assignor to James W. Queen & Co., of Philadelphia, Pa. 
Application filed Jan. 21, 1889. In an influence machine, the com- 
bination of a central fixed disc and two rotary discs attached to a 
shaft extending through the fixed disc, with two electrodes, one 
of which consists of a non-conducting surface attached to a con- 
ducting surface, but separated therefrom by an air space, the 
other electrode being of usual form, and both electrically con- 
nected to the influence machine. 


410,054. Containing Cell for Secondary Batteries; 
Charles F. Waldron, of Boston, Mass. Application filed Nov. 13, 
1888. A peculiar feature of the improvement is a flanged cell or 
chamber of soft vulcanized rnbber, with an outer case of wood or 
other rigid material and a cover lined with soft rubber, held down 
firmly upon the flange of said cell, where it projects over the 
upper edge of the case. 


410,059. Adjustable Elbow Rest for Telephones; 
Julius Wolf, of Kansas City, Mo., Assignor of one-half to Louis 
Hammerslough, of same place. Application filed July 22, 1889. 
The elbow rest may be adjusted vertically and swung to any de- 
sired position, and will form a convenient support for the elbow 
of a person engaged in receiving a telephone message. 


410,111. Apparatus for Charging Secondary Bat- 
teries; William Prescott Kookogey, of Brooklyn, Assignor to the 
Kookogey Electric Company, of New York, N. Y. Application 
filed Jan. 23, 1889. The principal purpose to which the invention 
is to be applied is to allow of the charge of a storage battery by 
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means of a lower electro-motive force than would be required to 
charge the entire battery connected in series, and also to do this 
while the battery as a whole is discharging. 


401,136. Electrode for Secondary mastery 3 Charles H. 
Carter, of Brooklyn, N. Y. Application filed July 3, 1889. A plate 
or electrode for secondary batteries, composed of a plate of metal 
or alloy not affected injuriously by the eaciting liquid of the 
battery, and the lead plugs or buttons held in apertures of said 
plate and provided at each end with a head located in recesses in 
the faces of the said plate. 
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130,793. Improvement in Telegraph Keys; Augustus G. 
Davis, of Baltimore, Md. A telegraph key circuit closer consist- 
ing of an arm made of two pieces, in combination with a circular, 
wedge-shaped anvil. 

130,795. Improvement in Electric Maguets; Thomas A. 
Edison, of Newark, N. J. Balancing poles energized by induced 
magnetism from the cores of the electro-magnet, and acting in 
opposite directions to such electro-magnets. 

130,811. Improvement in ‘Telegraph Apparatus; 
George Little, of Rutherford Park, N. J. A soft iron core and two 
helices, one in the main line and the other in a local constant cir- 
cuit, to produce opposite polarity in the core, in combination with 
an armature that is polarized. 

130,812. Emprovement in Combined Telegraph HRe- 
lays and Sounders; George Little. of Rutherford Park, N. J. 
A magnetic core adjuster mounted so as to rotate and made 
partially of soft iron 

130,813. Improvement in Indicators for Telegraph 
Circuits; George Little, of Rutherford Park, N. J. A movable 
mirror upon a yoke in combination with a galvanometer. 

130,831. Improvementin Printing Telegraphs; Henry 
Van Hoevenbergh, of Brooklyn, N. Y. In this telegraph there is an 
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armature wheel having armatures and intermediate spaces, and 
serving as a motor and a holder or stop to the type wheel. 


130,855. Improvement in Magneto Electric Dial Tele- 
raphs 3; John B. Johnson and Harrison Whittemore, of Boston, 
ass. Relates to a stop key which has two parts, one of which is 

attached to the frame of the transmitter andthe other, directly 
over it, tothe box or cover. The first part consists of a bent 
lever, and is held in any desired position by means of a spiral fric- 
tion spring. Theother part consists of a key and spiral sprin 
arranged in such a manner that the said key, being degnennede 
strikes the bent lever and raises its opposite end so as to stop the 
revolution of the hook (hereinafter referred to) and open the cir- 
cuit at the star. 


130,884. Improvement in Iron Telegraph Poles; Joseph 
Weis, of Marion Depot, Jersey City, N. J. An iron telegraph 
pole, composed of three or more_bars made T-shaped or of angle 
iron, said bars being secured to a base and connected by braces. 


130,941. Improvement in Electric Signaling Ap- 
paratus for Bailroads; Frank L. Pope, of Elizabeth, N. J. 
A semaphoric signal constructed with discs or “targets” of 
altesunss contrasting colors, in combination with an electro- 
magnet. 


Copies of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents issued 
since 1866—can be had for 25 cents. Give the date and number 
patent desired, and address The W, J. Johnston Co, Ltd., Times 

uilding, N. ¥. 


